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I.  On  the  Means  of  counteracting  the  Effects  produced  by 
the  Formation  of  the  Gases  Jotind  in  Co/id  Alines. 

To  Mr.  Ttlloch. 

Sir,  1  am  induced  to  request  you  to  lay  the  following 
pages  before  the  public,  from  a  desire  to  put  a  subject  of 
much  importance  in  a  train  for  investigation.  Little  has 
hitherto  been  written  on  the  subject,  calculated  to  do  away 
the  frequency  of  the  dreadful  accidents  to  which  miners  are 
incident ;  and  what  has  been  written  has  come  from  the 
pens  of  those  who  were  not  every  way  qualified  to  do  justice 
to  what  they  have  taken  in  hand. 

As  the  manner  of  working  mines  varies  according  to  cir- 
cumstances, many  things  herein  will  appear  to  some  as 
redundant,  while  to  others  much  will  seem  to  be  omitted. 
But  let  it  be  remembered  that  I  Hay  no  claim  to  general 
knowledge:  what  will  be  advanced  is  chiefly  the  result  of 
practical  observation  in  a  particular  district. 

To  men  of  considerable  experience  in  mining,  probably, 
nothing  will  be  found  worthy  of  attention:  but  if  a  few  in- 
dividuals should  chance  to  reap  any  benefit,  or  should  it 
prove  the  means  of  preventing  one  single  accident,  my  end 
will,  in  no  small  .degree,  be  obtained.  With  regard  to  the 
experimental  part,  it  may  be  proper  to  observe,  that  my 
situation  renders  it  in  many  instances  impossible  to  pro- 
cure apparatus  of  the  best  kinds ;  and  hence,  if  any  inac- 
curacies should  chance  to  be  discovered  by  the  scientific 
reader,  it  is  hoped  ample  allowances  will  be  made. 

In  endeavouring  to  accomplish  the  important  and  de- 
sirable object  before  us,  we  ought  to  adopt  those  measures 
which  have  a  tendency  to  prevent  the  accumulation  of  the 

Vol.  35.  No.  141 .  Jan.  1810.  A  3  noxious 


k  .*  vosmzm^  Jkzu&f&s 


icv«ni^  cs^     \  -  viLTt'T  oter  srt  srscrs  to  accumu- 

*  H'  ^^  %  :\;mf  rv  ar*  ,isTiirr^  iechsr  5"  I  think  it  pos- 
C->i«f  v  rt  -^  ;;iu..  a  al  r:iniTUiTU?itt  iz>  ttJC  with  *hich 
N.-',,r:  u.>  v  »*;■'    *r:\'-K+ir±  is*.  iiam±*  «-.  foospbcr-c  air. 

*"Y>  .  £-^  v<'!  *4.»  D^unauw "■< ,  hiu  ""«:^cTt*  >sch  simple 
iranprr"  ••»>  «■  r:ir  ;»•  am  amos  r  i:  lit  jinrrose,  that  we 
tml*  h:  r..  ^uu^-l  ^  isirranii:'!  rn*n£iso>:  _z  mtJuit.  if  we 
fr"  .'vk  n..-Si  nt  hr?c  iss  n:  r_  JKrt;rrt  »t rcra our  attention 
v  ms?  v>»  ;r  <*vfcmi:iriT.  ~r  :ar-.  j*:  r-'-tr -ranee?  can 
fci.vO'  is  -vs*~  A.  **j"..,!i— .n:*  armrssnrft  :*  5-:  necessary 
r,fc  :\  V:.'  »■■  suTi.-ir  rv  Uc  lunrar  -Tsoen.  ibj*  in  nvnea 
•  ■^■■v  t  .i.c  rvvvt-:i;n  ;c  j.*  rrx  manr-le  :n  a  given 
fc\*o:    n   s-iflwiur*  viiiiTinc-  c  *  ibt  cbbk  oi  cumbers 

"         ■"    »  -«-.«■•..  »  '      t*         *l  -!■»_-■•. wl    ^ 

*  i    ..  ■»  •  ^       <  V.   ■ .       «■  '«        «  4.     >*  1  7*V.  •£%».  , 

^  «\   ■    v  v^'    •  '.o*  ^'Tui?  BiE*jra;Trr  2?  irvrraae  the  ex- 


^s.<\  ,>  v<  vi'-  rc^-».  *  .i.^  aru.  nnrufni'  r  xbe  minerals 
ov;  »*.*  ,N  "  v,  ,j--n.-.  :ir.  rtir»  acrascft*  ^.n  iLe  present 
*U\  Jv  *  '.'iva'-  s>  ** ■*<  Lim  »*  toft  Tsckoa  ti*e  schemes 
to*  ;v  **v  ;  x  ,v  a-<-.  -;n£;  rlw  £**t*>ir  c&*£iB?ca3  ageocv; 
w^\k  ?o.  ■•>.  . v\*  j*  ~Tk  :*k  rt  jiir-TDrfiiie  acid  for 
A-*rv\  -fc^  /  ,-^scwi.'v  rvvixs*-*  V*  IV.  T-rc:«- 1.  The  ei- 
|S^^va;.o;  ;  ^  <*•<**  t  ii-.-ctt*  »•.■»£ »i  St  enc^iiKsus,  the 
WxVv  oi  '.^  u :  \v  ,.:*.T.jir»^j^ir«  arvt  :>k  rcnvicS,  if  it  cpiild 
Iv  >,-x\vw.  \  or  '••  -'v^ ,  •\x  i  ^:  »:•>*  ihtn  the  disease. 
n^-  »:«*.>!  :\  o*  v\-o*.v^"  Cis<  irjtht^ii&'rrT*  trcivri during 
tMw  \,<\  tt  ii  ¥»•  *v  ^«V«ic;  ?"  :,  ^  i  t:«3  incredible  to 
)vuoux  o-t,iu\:*>vft?*v  *  ;>.  ^w  timcc  :  r«:  a<  we  cannot  rea- 
»\mi^M\  xaiw:  ;xk  vwx  or^icvi.  'Y'Cfsf^r*  a:  a  moch 
oh»\^vi  uu»  tha:*.  i^<  *.«*  r^a\  Si  »»S:a".^eid  arnficiaHy,  the 
id* , *ot  ao^  \   ^c  ;Ns.^   :,^  ..k>  ^■.■■x-jse  nso«  theiefore  be 

1  Iwmv  ajv  a  vo  o  N^  «>ovV«  *>  A  Hvght  be  adopted, 
•iivh  *»  pi«cu,m<  \--;  AsNvvrJC -re  M  a  heat  below  the 
t^»u|vuum4  tvs|i;mtc  to  S-c  tiK  irifunimable  gas ;  or  hy 

•    YU\*  \*\\\w\+\  \^  »\  v*  Vv*;-^  JKV»a«s*  r*r  anw hs^oi  b«t  where 
'V\\%  \A^\*y\\  y\s..t.<\is  »'.  ,vmuw  »  nx*  r>c>n.\c«»  :o  deserve  ihe 

viutt'ut  Ixvul^hv  At^i  »,v.»«»    *^»:  x*v  evesw     UiT-«^  u  considered 
|  *•  A  lS\»pi^l  u\r  virrtiN^i  j  tS<  F»»»  Jt-sa  CSiAe^«»i»<rfCoal  Mines, 

I4kili\ 

forming 


from  Fire-damp  in  Mines*  y, 

forming  an  insulated  atmosphere  round  the  flame  of  a  lamp 
or  a  candle ;  admitting  the  air  of  the  mine  thereto  in  such 

Eroportion,  and  so  diluted  with  the  insulated  and  incom* 
ustible  air,  as  to  prevent  explosion k 
This  last  plan  has  often  been  proposed  $  and  I  under- 
stand that  a  gentleman  of  Sunderland  has  completed  a 
contrivance  of  this  kind.  Although  these  modes  of  ob~ 
taining  the  end  in  view  are  in  a  great  measure  free1  .from, 
the  difficulties  inseparable  from  reagents,  yet  there  are 
others  which  render  them  also  objectionable. 

With  regard  to  the  6rst  method,  the  only  one  with  which 
I  am  acquainted   is  the  steel  mill  as  it  is  called,  which 
consists  of  a  number  of  flints,  so  placed  with  respect  to  a 
circular  steel  pulley  or  wheel,  to  which  a  handle  is  fixed, ; 
that,  when  it  is  turned,  a  considerable  quantity  of  light  it . 
given  out.     The  manual  labour  attendant  on  this  plan,  to- 
gether with  the  expense  of  renewing  the  apparatus,  (to  say  • 
nothing  of  the  imperfect  light  procured,)  renders  it  inappli- 
cable to  ordinary  purposes.     Indeed  I  believe  it  is  seldom 
or  ever  used,  except  in  peculiar  situations,  when  a  part  of. 
the  mine  is  incapable  of  ventilation,  without  great  expense 
or  difficulty.   Moreover,  it  cannot  be  considered  as  entirely 
free  from  danger  of  exploding  the  gas;  and  that  this  has 
actually  happened,  I  am  well  informed. 

Reflectors  are  sometimes  used  to  convey  light,  in  thril- 
ling  (or  thurling)  between  two  shafts  of  no  great  depth, 
or  for  other  works  of  a  like  nature,  where  the  quantity  of 
f  re- damp  is  considerable,  and   incapable  of  being  carried 
off  with  facility. 

Concerning  lamps  constructed  so  as  to  burn  in  an  insu- 
lated atmosphere,  nothing  deduced  from  practice  can  be 
said.  They  must  necessarily  be  expensive,  and  extremely 
liable  to  be  broken  by  pieces  of  coal,  &c,  flying  from  the 
workmen,  or  from  accidental  falls;  and  should  this  happen- 
in  a  part  of  the  mine  where  the  gas.  was  accumulated  in  a 
quantity  sufficient  to  renckr  the  use  of  such  a  lamp  neces- 
sary, what  would  be  the  consequence  ?  Besides,  compli- 
cated machinery  is  iii  calculated  for  ignorant  and  careless 
miners:  an  instrument  of  this  nature  must  needs  require 
nice  adjustment  atul  frequent  trimming,  which  last  could 
not  be  done  with  perfect  safetv  where  any  danger  was  to  be 
apprehended.  In  short,  men  who  have  ever  been  accus- 
tomed to  the  use  of  a  candle,  and  a  piece  of  clay  as  the 
ready  means  of  fixing  it  where  circuantances  require,  will 
not  willingly  be  incumbered  with  a  lamp,  even  of  a  com- 
mon construction.    There  is  another  serious  objection  to 
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2  urged  against  all  the  foregoing  modes  of  obtaining  light, 
amejy,  the  pre- supposed  want  of  a  sufficient  quantity  of 
icygen  in  the  atmosphere;  this,  added  to  the  positive  bad 
lalities  of  the  gases  present  in  such  situations,  would 
•eatly  endanger  the  health  and  lives  of  the  workmen. 
Let  us  now  turn  our  attention  to  the  more  practicable 
id  effectual  plan  of  ventilation  ;  and  in  pursuing  this  sub- 
ct  we  will  commence  with  the  first  opening  of  a  colliery. 
It  should  bk  understood,  that  hydrogen  and  carbonic 
:id  gases  are  often  met  with  in  sinking  shafts  of  consider- 
»le  depth,  as  in  many  instances  such  are  evolved  for  a 
ngth  oh  time  in  great  quantities  from  fissures  in  the  strata. 
'  two  shafts  are  sunk  near  together,  thrilling  occasionally 
rough  from  one  to  the  other  is  of  great  utility;  but  in 
iroe  instances  this  is  by  no  means  sufficient  to  produce  the- 
saired  effect.  Should  this  be  the  case,  air-pipes  of  large 
ameter  must  be  extended  from  the  bottom  of  the  sinking 
laft,  through  the  last  thril  into  the  adjoining  shaft,  in 
e  bottom  of  which,  providing  it  is  not' deeper  than  the 
ril  last  made,  (in  which  case  a  scaffold  will  be  necessary,) 
fire  ought  to  be  constantly  kept  burning :  by  this  means 
ire  air  will  deseend  the  sinking  shaft,  carrying  with  it  the 
:tricated  gases  up  the  pipes  into  the  adjoining  shaft, 
hose  column  of  air  will  be  rarefied  by  the  fire.  I  conceive 
is  method  to  be  superior  to  that  of  building  a  cupola,  in 
hich  a  fire  is  placed,  upon  the  ascending  shaft;  because, 
the  chimney  be  not  somewhat  near  the  size  or  diameter 
*  the  shaft,  the  current  of  air  will  be  impeded  thereby, 
esides,  a  rarefied  column  of  air  in  a  deep  shaft  has  a 
eater  tendency  to  produce  a  quicker  current,  than  the 
>lumn  of  air  in  a  chimney,  beyond  doubt. 
When  no  communication  can  readily  be  had  with  an- 
her  shaft,  it  is  sometimes  customary  to  partition  the 
nking  shaft  with  boards  down  the  middle*  This,  though 
simple,  is  an  expensive  plan;  and  if  the  temperature 
xasioned  by  the  workmen  is  the  only  means  of  pro- 
icing  a  circulation,  how  must  it  be  carried  on,  when  the 
en  are  not  at  work  ?  I  an^  aware  that  where  there  are 
jmps  working,  these  would,  in  some  measure*  remedy  this 
eming  defect,  especially  by  occasionally  turning  or  spill* 
g  the  water  lifted  down  from  the  top  to  the  bottom  of 
te  shaft,  for  a  short  time. 

If  wooden  air-pipes,  of  about  15  inches  diameter,  are. 
it  down  the  sinking  shaft,  and  the  upper  ends  of  them  are 
ced  to  the  ash-pit  of  the  engine  boiler,  (which,  for  an 
igine  capable  of  lifting  the  water  of  a  deep  shaft,  is  of 

considerable 


from  Fbre+damp  in  Mints*  f 

considerable  size,)  and  the  ash-pit  is  purposely  Constructed, 
by  being  closed  in  front,  and  provided  with  a  door,  through 
which  the  ashes  may  be  removed,  all  the  air  required  tor 
combustion  must  necessarily  be  forced  up  the  pipes  out  of 
the  shaft,  owing  to  the  great  rarefaction  existing  in  the 
ash-pit  and  engine  chimney.  The  fire  bars  should  in  this 
case  be  far  asunder,  and  be  kept  Very  clean,  in  order  to 
allow  a  greater  quantity  of  air  to  pass  through  their  inter- 
stices* - 

Another  plan  consists  in  the  use  of  blast  cylinders^ 
Worked  by  the  engine.  Though  these  are  generally  con* 
structed  so  as  to  force  air  down  the  pipes,  yet  I  should  re«- 
commend  the  reverse  mode,  because  it  will  frequently  oc- 
cur that  the  air  will  be  foul  in  some  parts  of  the  shaft 
and  yet  be  salubrious  at  the  bottom  :  besides,  the  down- 
ward blast  prevents  the  conveying  feeders  or  jets  of  gases 
from  particular  fissures  directly  out  of  the  shaft,  by  turning, 
them  into  the  air- pipes.  Of  the  methods  above  detailed* 
the  second,  by  thrilling,  appears  to  me  to  have  a  decided 
advantage,  from  its  constant  and  extensive  powers  of  venti- 
lation. 

We  will  now  suppose  the  shaft  or  shafts  to  be  sunk 
down,  and  a  direct  communication  formed  in  the  mine, 
and  shall  now  touch  upon  such  a  course  of  proceedings  as 
ought  to  be  adopted  to  ensure  the  working  of  the  mine 
with  safety. 

It  is  generally  customary  to  begin  with  driving  two  pa- 
rallel Iteadings  or  levels,  pretty  near  to  each  other,  inter- 
secting the  pillar  betwixt  them  by  thrils,  as  often  as  occa- 
sion requires,  taking  care  to  make  up  or  closely  stop .  the 
last  but  one  after  them  in  succession.  One  of  these  levels  is 
called  the  air-way,  or  wind -gate  ;  and  the  other,  the  wag- 
gon-way, or  passage  through  which  the  produce  6f  the 
mine  is  conveyed  to  the  shaft ;  and  these  are  extended  to 
the  boundary  fixed  upon  for  the  workings* 

When  other  headings  are  made  to  communicate  with 
these  at  rieht  angles,  or  in  any  other  direction,  it  is  neces- 
sary to  place  a  close- shutting  door,  in  order  to  turn  the 
current  of  air,  out  of  its  course,  through  one  branching 
heading,  and  back  along  another.  But  there  is  such  a  va- 
riety in  the  modes  of  working  mines,  each  of  which  is 
adapted  to  peculiar  circumstances,  that  it  would  be  tedious 
to  detail  them  particularly ;  neither  is  it  absolutely  neces- 
sary. 

As  a  great  deal  of  expense  may  be  spared  and  many  ac- 
cidents avoided,  in  situations  where  fire-damp  is  prevalent, 
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having  these  headings  properly  constructed,  it  may  not 

amiss  to  state  generally  what  should  be  observed:  in 
rming  them. 

The  first  thing  to  be  attended  to  is,  to  have  the  air-  and 
iggon-ways  of  a  sufficient  width  and  height,  so  as  to  ad- 
it an  abundant  quantity  of  air  to  carry  off  the  extricated 
ses ;  and  in  proportioning  them,  it  would  be  well  to  attend 

the  extent  and  number  of  air- ways,  &c,  or  the  area 

mine  required  to  be  got  or  worked  to  a  shaft ;  and  like* 
ise  to  the  quantity  of  gas  likely  to  be  evolved.  In  thin 
ines  of  coal,  this  ought  to  be  an  important  consideration. 
r>  passages  or  headings,  in  situations  where  the  workings 
5  likely  to  be  extensive,  ought  to  be  less  than  four  feet 
d  a  half  square.     There  is  a  lateral  friction  occasioned 

air  passing  through  apertures  of  every  description,  and. 
is  is  in  proportion  to  the  area  of  their  sides,  if  smooth; 
d  is  increased  by  the  roughness  and  irregularity  of  the 
rface  passed  over,  as  well  as  by  contractions*.  There 
5  other  obstructions  to  a  regular  circulation,  such  a3  the 
ening  of  doors,  men  or  horses,  &c.  &c,  passing  in  a 
rection  contrary  to  the  current  of  air;  and  these  circum- 
mces  render  capacious  air-ways  indispensable. 
Secondly.  Every  part  of  such  air-  and  waggon- ways  should 

made  as  secure  as  possible ;  for,  when  they  are  left  in  an 
[finished  and  temporary  state,  they  must  needs,  ere  long, 

repaired,  at  an  additional  expense,  to  say  nothing  of  the 
ndrances  and  accidents  to  which  such  slovenly  manage- 
rnt  is  liable. 

Thirdly.  Thrills  should  be  made  nearly  as  large  as  the 
•-ways ;  a  number  of  contractions  of  this  kind  would  ren- 
r  a  capacious  air-way  of  no  service.  When  they  ar* 
%de  up9  great  attention  should  be  paid  to  their  being  air- 
;ht,  otherwise  the  air  will  be  lost,  and  the  current  thereby 
nsiderably  diminished. 

Fourthly,  Doors  for  the  purpose  of  turning  the  air 
ould  be  well  made,  very  tight,  and  firmly  fixed.  They 
i  sometimes  constructed  with  springs,  &c,  so  as  to  shut 

themselves ;  but  as  the  most  simple  contrivances  are 
und  to  answer  best,  these  do  not  generally  obtain.  There 

a  method  of  construction,  which  appears  to  me  to  be 
pable  of  answering  very  well,  namely,  swing  doors,  which 
properly  framed  together,  and  suspended  by  double  een- 
»,  will  shut  of  themselves,  and  open  wilh  little  trouble ; 

1  Any  person  may  satisfy  himself  of  the  truth  of  this,  by  noting  the  re- 
ar current  of  air  through  the  windings  of  a  coal  mite,  and  then  causing 
:  air  to  pan  directly  between  the  two  shafts. 

they 
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they  should  be  hung  at  about  two-thirds  of  their  length 
from  their  bottom  end,  and  counterbalanced  so  as  to  act 
against  the  current  of  air.  In  mines  where  horses  are  used, 
a  man  will  thrust  them  open  without  delay,  and  they  will  - 
immediately  shut  after  him.  Common  doors,  such  as  shut 
one  way,  are  on  many  accounts  the  best 5  but  they  are  apt 
to  be  left  open  in  situations  where  persons  are  not  expressly 
appointed  to  attend  them,  and  indeed  blown  open  by  the 
air  acting  in  a  contrary  direction,  owing  to  the  sudden  im- 
pulses of  blasts,  or  shots  fired,  &c.  &c. 

Lastly.  Great  care  ought  to   be  taken  to  preserve  the 
air- ways,  &c.   in  good   repair;  and  should   any   part  of: 
them  give  way,  no  time  must  be  lost  in  securing  them, 
and  removing  the  rubbish,  that  there  be  no  obstruction  to 
free  ventilation*. 

When  all  the  headings  are  completed,  or  as  many  of 
them  as  are  deemed  necessary,  it  is  customary  to  proceed 
in  working  the  mine;  but,  for  reasons  already  stated,  it* 
would  be  departing  from  my  original  intention  to  say  any* 
thing  upon  this  head. 

Indeed,  to  an  intelligent  miner,  who  has  an  abundant 
supply  of  air  at  his  back,  little  difficulty  will  arise  in  turn* 
ing  it  effectually  to  his  purpose. 

Ventilating  the  waste  or  old  workings,  so  as  to  prevent 
an  accumulation  of  damp,  is  a  matter  of  importance.  In 
thin  mines  it  is  not  necessary  to  do  it  for  any  length  of 
time,1  as  the  roof'  and  floor  soon  gradually  close  together  : 
in  others,  where  the  roof\s  rock,  and  of  such  thickness  as 
to  stand  under  any  circumstances,  it  may  be  practised  with 
ease  :  it  is  in  mines  of  four  feet  thick  and  upwards,  who3e 
superior  strata  arc  not  capable  of  supporting  themselves  for 
a  considerable  width,  that  the  greatest  difficulties  arise.  To 
leave  sufficient  pillars  of  coal  would  frequently  be  to  bury 
the  profits  of  a  colliery,  and  at  the  same  time  destroy  an 
amazing  quantity  of  valuable  fuel. 

Thin  pillars  are  in  general  required  to  ventilate  the 
workings,  and  these  are  for  the  most  part  left :  where  they 
happen  to  stand  until  a  general  weight  or  settlement  of  the 

•  I  have  known  instances,  where  the  air-ways  have  been  so  much  neg- 
lected in  this  particular,  as  to  put  a  complete  stop  to  the  circulation  of  air; 
and,  as  might  very  naturally  be  expected,  several  misfortunes  happened  in 
consequence.  The  ill  effects  attending  such  unpardonable  inattention  are 
almost  incalculable :«— loss  of  men's  lives,  loss  of  time,  expense  incurred  in 
repairs  rendered  more  difficult  to  accomplish  from  damages  sustained  by 
explosions;  the  invariable  advance  in  men's  wage*,  as  some  compensation 
for  the  great  dangers  lo  which  they  are  exposed,  may  all  be  placed  to  tluV 
account. 

superior 
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jerior  strata  takes  place,  and  the  wmsitJUh  wp>  it  it 
II,  as  then  no  damp  will  accumulate,  and  thereby  en- 
iger  the  Uvea  of  the  neighbouring  workmen. 
Too  nrach  caution  cannot  be  observed,  by  men  who  are 
eking  near  such  old  koUomrs,  never  to  introduce  their 
idles  into  any  cavities  which  may  happen  to  be  pene* 
tod,  bat  immediately  extinguish  them  and  retire,  until 
>per  means  can  be  adopted  to  ensure  safety.  What  ac-» 
lenta  have  occurred  for  want  of  this  simple  precaution  *! 
It  may  be,  and  in  fact  is,  at  times  necessary,  owing  to 
rease  of  temperature  or  levity  in  the  atmosphere,  to  ob- 
d  a  greater  supply  of  air  than  is  wanted  in  the  ordinary 
iraeof  things,  or,  more  properly  speaking,  to  preserve  an 
iform  circulation. 

Here  we  have  an  admirable  contrivance,  whose  powers 
unlimited ;  and  this  consists  in  rarefying  the  column  of 
in  the  ascending  shaft  by  means .  of  a  fire.  There  ap- 
irs  to  be  a  difference  of  opinion  as  to  the  best  mode  of 
x>mpKshing  this*  Some  build  a  chimney  or  cupola  upon 
near  to  the  shaft,  making  the  top  thereof  so  close  that 
:  air  must  pass  up  the  chimney,  at  the  bottom  of  which 
ire  is  placed  :  others  hang,  by  means  of  a  chain,  &c.f 
ircular  grate  filled  with  burning  fuel,  down  the  shaft  y 
1  some  fix  a  grate  in  the  bottom  of  the  shaft,  in  a 
(ding,  driven  a  few  yards  for  the  purpose ;  while  others 
;  a  groove  in  the  shaft  side,  which,  when  built  up  in 
nt,  forms  a  chimney. 

ff  we  are  to  judge  of  the  comparative  merit  of  the  fore* 
ng  plans  from  their  respective  powers  of  rarefaction, 
must  give  to  the  last  method  but  one  a  decided  prefer 
ice.  By  it  we  are  enabled  to  produce  the  {greatest  chffe* 
ice  in  weight  between  the  two  columns  of  air,  on  which 
itilation  solely  depends ;  and  if  the  grate  be  placed  a 
erable  height,  and  opposite  to  the  current  of  air  pissing 
o  the  shaft,  we  shall  obtain  the  quickest  draught  for  the 
:.  The  chimney  not  only  greatly  increases  the  effects  of 
fire,  but  is  a  sort  of  guard  to  the  ropes,  which  might 
damaged  by  coming  too  near  the  naked  fire. 
[  shall  conclude  this  imperfect  sketch,  with  offering  a 
r  general  remarks,  which,  to  those  who  put  them  in 
ictice,  will  not  be  found  useless. 

(n  all  cases  where  danger  from  fire-damp  is  to  be  ap- 
pended, the  miners  should  never  work  naked.    It  is  not 

This  u  a  tctj  common  trick  of  minera,  owing  to  at  idle  caiiOMty;  and 
too  many,  have  paid  dearly  lor  their 
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to  much  the  depth  of  the  burn  as  the  extent  of  it,  which 
proves  fatal :  a  covering  of  thin  flannel  would  be  found 
almost  invariably  to  confine  the  injury  to  the  face  and  ex- 
tremities. Some  miners  cannot  afford  to  do  this,  and  others 
will  not,  considering  clothing  as  an  incumbrance;  but 
where  men's  lives  and  the  interest  of  the  proprietors 
are  so  much  at  stake,  it  ought  to  become  a  matter  of  com- 
pulsion. 

Should  it  so  happen,  that  through  some  unforeseen  ac- 
cident an  explosion  takes  place,  the  persons  in  immediate 
danger  ought  to  throw  themselves  down,  covering  them- 
selves as  well  as  the  spur  of  the  occasion  will  permit,  and 
then  with  all  speed  make  their  nearest  way  to  that  part  of 
the  mine  from  whence  the  air  proceeds,  taking  care  to 
creep  as  low  as  possible :  by  this  means,  suffocation  from 
the  azote,  which  remains  after  combustion,  will  be  avoid- 
ed. Should  any  one  be  so  unfortunate  as  to  fall  thus  for 
want  of  respirable  air,  or  by  the  choke-damp,  every  exer- 
tion ought  to  be  made  to  c^use  thfe  air  to  circulate  through 
the  place,  so  as  to  enable  the  sufferer  to  be  brought  out ; 
and  when  this  is  effected,  resuscitating  means  should  be 
immediately  employed.  Instances  often  occur,  of  men 
being  stifled  by  the  azotic  gas,  who  were  little  or  none  the 
worse  from  the  effects  of  the  explosion. 

In  every  instance,  where  a  miner  penetrates  any  new  or 
neglected  cavity  whatever,  the  precautions  before  men- 
tioned ought  to  be  strictly  observed,  whether  the  mine  be 
much  subject  to  fire-damp  or  not. 

The  practice  of  laying  scaffolds  over  or  in  a  shaft,  in 
order  to  do  some  necessary  repairs,  without  being  cautious 
to  ventilate  the  underside,  should  be  carefully  avoided  ;  ter- 
rible explosions  have  been  known  to  follow  this  negligent 
practice. 

These  and  other  similar  remarks,  which  will  occur  to 
every  one  conversant  with  mining  business,  if  properly 
modified,  would  form  a  code  of  rules,  with  which  every 
miner  should  be  acquainted. 

December  19,  1809. 

%*\Ve  shall  at  all  times  be  glad  to  receive  papers  of  the 
above  description  from  practical  men,  on  the  subject  of  their 
pursuits,  and  shall  think  little  of  our  trouble  in  rounding  su 
period,  or  correcting  grammatical  inaccuracies,  for  such  as 
ipay  chance  to  need  this  assistance,  owing  to  the  devotion 
*f  ihtir  time  to  other  important  objects.— ^-Editor.  . 
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On  Expectorated  Matter.  By  George  P^arsou^ 
M.D.,  F.R.S.  Abridged  from  the  Philosophical  Tram- 
actions  for  1809. 

JL  he  attention  of  physiologists  has  been  very  much 
thdrawn,  for  the  last  haif  century,  from  the  consideration 
the  different  states  of  the  circulating  and  secreted  fluids, 
consequence  of  the  opinion  that  the  nervous  and  fibrous 
muscular  systems  can  afford  satisfactory  interpretations 
the  phenomena  of  living  beings ;  and  on  account  of  the 
gust  produced  by  the  visionary  properties  and  groundless 
potheses,  originating  in  the  humoural  doctrines  of  Galen, 
t  late  experiments  have  manifested,  that  various  things 
en  into  the  stomach  can  be  made  at  pleasure  to  produce 
isiderable  effects,  by  impregnating  sensibly  the  blood 
1  urine,  as  well  as  the  milk,  sweat,  and  perhaps  saliva, 
rther,  the  fine  experiments  of  Professor  Col  man  have 
)wn,  that  the  contagious  glanders  may  be  excited  hi  the 
by  the  transfusion  of  the  blood  of  a  glandered  horse* 
1  the  matter  from  the  nose  of  the  glandered  ass  can 
>duce  this  disease  in  the  horse  or  the  ass*.  Hence  I  ap* 
hend  it  is  reasonable  to  expect,  that  the  further  investi- 
ion  of  the  properties  of  the  animal  fluids  will  afford 
itifying  instruction  to  the  researcher  in  natural  science, 
i  important  practical  information  to  the  physician. 
"  On  the  present  occasion,  I  desire  the  honour  of  com- 
plicating the  knowledge  I  may  have  acquired,  by  inves- 
ating  the  properties  of  expectorated  matter  secreted  by 
:  bronchial  membrane.  The  appearances  of  this  sub- 
nee  serve  to  regulate  the  judgement  of  the  physician  con- 
ning  several  diseases  of  the  lungs ;  but  especially  of  that 
pulmonary  tubercles,  which  yearly  destroys  120,000  to 
D,000  subjects  of  the  United  Kingdom.  It  is  fit  that  I 
nark,  that  I  do  not  notice  in  this  paper  the  ingenious 
j>erimcuts  of  several  learned  chemists,  because  by  so 
mg  I  should  be  led  into  a  detail  of  too  great  extent  for 
•  design. 

u  The  numerous  varieties  of  expectorated  matter,  ac- 
ting to  my  observation,  may  be  arranged  and  characte* 
ed  under  the  following  seven  heads : 
''  I.  The  jelly-like  semi  transparent  kind  of  ablueish  hue, 
rreied  in  the  healthy  state. 


Mr,  Caiman  alleges,  that  there  it  not  a  *uflRcknt  quantity  of  blood,  ha 

Sle  fflanUerod  *•»>  to  twite  iht  fU&Utn  by  tht  iraxufuaon  of  blood 
tibon*. 

« II.  The 
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€c  II.  The  thin  mucilage-like  transparent  matter,  so 
copiously  expectorated  in  bronchial  catarrhs. 

"  HI.  The  thick  opaque  straw-coloured,  or  white  and 
very  tenacious  matter,  coughed  up  "in  a  great- variety  of 
bronchial  and  pulmonary  affections ;  especially  in  that  of 
tubercles. 

u  IV.  Puriform  nutter  secreted  without  any  division  of 
continuity,  or*breach  of  surface  of  the  bronchial  membrane, 
very  commonly  occurring  in  pulmonary  consumptions. 

"  V.  The  matter  which  consists  of  opaque  viscid  masses, 
together  with  transparent  fluid ;  or  the  second  sort  above 
stated,  with  nodules  of  the  third  or  fourth  kind. 

"  VI.  Pus  from  the  vomicae  of  tubercles. 

"VII.  Pus  from  vomicae  by  simple  inflammation  of  the 
lungs,  and  without  tubercles. 

44  Other  kinds  of  matter  are  occasionally  coughed  up, 
such  as  calculi — masses  of  self- coagulated  lymph — serous 
fluid — blood  itself — and  perhaps  the  vascular  substance  of 
the  lungs ;  but  I  do  not  write  on  these  matters,  because 
they  either  do  not  belong  to  any  particular  recognized  dis- 
ease; or  they  are  rare  occurrences  in  some  well  known 
\      disease,  and  are  too  obvious  to  require  description. 

cc  §  I.  Sensible  or  obvious  Properties. 

"  1.  The  jelly-like  matter,  as  already  said,  is  excreted 
in  the  best  health,  as  well  as  sometimes  in  disease.  It  is 
mostly  coughed,  or  hawked  up,  in  a  morning  soon  after  a 
night's  repose,  during  which  it  seems  to  accumulate.  A 
few  masses,  or  nodules,  then  appear  of  the  consistence  of 
jelly,  and  of  the  size  of  a  pea  to  a  hazle  nut.  It  is  also  at 
any  time  liable  to  be  excreted,  in  consequence  of  various 
extraneous  matters  irritating  the  fauces,  to  the  amount  of 
a  few  nodules.  It  is  of  a  grayish  colour  or  inclining  to 
blue,  with  black  specks ;  and  it  is  rarely  whitish  in  no- 
dules. The  consistence  is  that  of  jelly,  but  of  much  greater 
tenacity.  It  has  a  barely  perceivable  taste  of  common  salt, 
or  muriate  of  soda.  It  commonly  floats  on  water,  but  by 
agitation  to  disengage  air  bubbles,  it  sinks.  It  has  no 
smell.  To  the  naked  eye,  or  assisted  by  a  single  magni- 
fier, this  matter  seldom  alppears  uniform,  but  con^ts  of  a 
mixture  of  opaque  and  transparent  masses  of  irregular  fi- 
gures. With  the  compound  microscope,  spherical  parti- 
cles were  perceived,  though  few  in  number,  when  duly 
diluted.  The  presence  of  an  alkali  I  could  in  no  instance 
perceive,  by  means  of  the  usual  tests,  namely,  turmeric 

paper, 


On  Expectorated  Matter. 

I  ■  '  ■'"■  B*W  p>pcr  slightly  reddened  by  vinegar,  and  doth 

aiiied  with  violel  juice;  nor  was  an  acid  denoted  by  means 

'  litmus  pap(  r,  except  when  I  had  reason  to  believe  it  was 

I   ■  from  various  acid  substances  taken  with  the  food, 

■  drink,  ring  to  the  inside  of  the  mouth  and  fauces. 

"  2.  The  m>iciuige-like  expectorated  matter,  according  to 

I        ■  ■  ■     i,  occurs  much  less  frequently  than  the  other 

I  It  ars  suddenly  in  great  abundance  in  certain 

Ibronchial  catarrhs.     I  have  seen  it  to  the  amount  of  two  or 

I  pints  in  twenty -four  hours.     It  is  also  stfcreted,  but 

I        copiously,  in  paroxysms  of  spasmodic  asthma,  and  of 

Ithc  hooping-cough;  and  but  rarely  in  pneumonic  or  pleu- 

Iritic  inflammations,  and  in  some  chronical  organic  diseases 

I     the  heart  and  lungs. 

c  This  matter  is  a  transparent  uniform  fluid  of  the  con- 
I  of  white  of  egg;  ur  of  a  mucilage  compounded  of 

(about  one  part  of  arabic  gum,  and  four  or  five  pans  of 
■water.  It  is  colourless — has  a  fleshy  smell — has  a  brackish 
I  After  standing  eight  or  ten  hours,  a  deposit  takes 

I)  ■  ■       ■  us,  leaf-Tike,  or  curdy  masses,  some  of  which 

xu  ided  in  the  clear  fluid.     In  some  cases  no- 

of  opaque  thick  ropy*  matter,  at  certain  times,  ac- 
:my  toil  mucilage-like  matter.  Under  the  simple 
E  Mgrufltr  I  perceived  irregular  figured  masses  partly  in  motion 
MM  partly  suspended.  With  the  microscope,  globules  were 
I         ;  but  liner  considerably  than  those  of  the  blood,  and 

I  -      li  lens  numerous.     With  the  usual  tests  there  were  no 

I I  ■  Ikali  nor  of  acid,  provided  the  matter  was  un- 
Iniixi'd  will)  Other  things.  It  usually  floated,  or  was  suspend- 
|< ..  in  water,  when  first  expectorated;  but  on  standing  in  the 

ill  it  foil  u>  the  bottom,  evidently  owing  to  the  disen- 
mul  of  air-bubbles. 

'  Ity  standing  exposed  to  the  sir  in  warm  weather,  it 
nor  grew  fmiid  than  pus  of  sbscesses  ;  without  becom- 
1111  opaque.  Neither  could  I  render  it  opaque  or  thicker, 
■  ,  i  ■  ■  ■  a  stream  of  oxygen  gas  for  an  hour  j  or  by 
[■,■■'■  of  11  u  s  jar  of  this  gas  for  a  month. 
I  ;(.  Thi>  aifuu  ropy  matter  above  mentioned. 
1  |n.  It  i*  tiiTTlrtf  nmst  copiously  in  that  very  common, 
i  <  ill  MiVtly  epidemial  disease  of  our  climate,  the  it/infer- 
i ,lt,  ii><  omuiiDil  by  tubercles,  to  the  amount  of  half  a 
l  In  a  pun  nt  twritty-iuur  hours;  especially  during  the 
ii>>  iHsni  fur  n'vcral  successive  years,  sod  sometimes 
itiU  llif  whtils  of  a  long  life,  after  the  age  of  forty  or 
liny  ytan,     tiilly.  It  is  etkn  the  expectorated  matter  of 

the 
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the  pulmonary  consumption  of  young  persons,  also  oc- 
casioned by  tubercles,  but  frequently  mistaken  for  the  put 
of  abscesses  or  vomica.  3dly.  It  appears,  oftentimes,  in 
pneumonic  or  bronchial  inflammation  with  fever,  seemingly 
being  a  beneficial  discharge ;  as  well  as  in  some  instances 
at  the  close  of  a  fever  without  concomitant  inflammation 
of  the  lungs.  4thly.  A  severe  paroxysm  of  spasmodic 
asthma  is  often  terminated  in  the  excretion  of  this  kind  of 
matter.  5thly.  A  secreted  substance  of  this  sort  is  some- 
times expectorated  in  various  chronical  organic  diseases  of 
the  lungs,  the  heart,  aorta,  and  parts  contiguous  to  the 
lungs,  which  occasion  difficult  transmission  of  blood  through 
them. 

"  In  all  these  instances  the  matter  by  expectoration  is  of 
the  consistence  of  thick  cream,  or  of  thin  toasted  cheese; 
so  tough  as  to  hang  in  the  form  of  a  rope,  four  or  five 
inches  in  length,  on  pouring  it  from  one  vessel  into  an- 
other.   Its  aggregation  is  such  that  it  is  readily  detached  in 
large  masses  from  the  vitreous  surface  of  vessels.     It  is  not 
unusual  for  small  black,  or  reddish  spots,  and  streaky  to 
appear  on  the  surface  of  this  sort  of  expectorated  substance. 
A  pretty  large  bulk  of  it  is  seldom  throughout  uniform ; 
but  it  is  frothy,  and  exhibits  opaque  masses  of  various  hues 
with  transparent  matter  interposed.    The  colour ^is  yellow- 
ish, straw-coloured,  and  white,  or  gray  :  it  also,  though 
seldom,  is  greenish  and  blueish.    The  taste  asserted  by  pa- 
tients, is,- in   their  own  terms,  various,  namely,  saltish, 
nasty,  faintish,  sweetish,  luscious,  or  like  that  of  a  sweet 
oyster, — a  sharp  or  sour  taste  is  the  most  rare.     The  only 
smell  which  I  have  perceived  is  that  of  flesh,  but  very  fre* 
quently  there  is  none.    When  any  offensive  or  pungent 
smell  was  perceived,    immediately  after  expectoration,  I 
have  always  found  that  it  was  owing  either  to  the  foulness 
of  the  vessel  in  which  it  was  received ;  or  it  was  from  ex- 
traneous matters  in  the  mouth,  and  from  decayed  teeth. 

u  This  opaque  viscid  substance,  being  duly  diluted  with 
distilled  water,  was  examined  with  microscopes  of  common 
as  well  as  of  very  great  powers  :  by  me^ns  of  any  of  them 
crowds  of  spherical  particles  were  seen  passing  to  and  fro, 
in  currents,  not  unlike  those  of  the  blood ;  except  that  they 
were  larger.  These  globules  I  could  not  destroy,  nor  alter 
in  form,  by  trituration;  nor  by  long  boiling  in  water;  nor 
by  exsiccation,  and  again  dissolving  in  water ;  nor  even  by 
coagulation  with  mineral  and  vegetable  acids,  with  alcohol, 
with  sulphuric  ether,  or  with  tannin,  and  alum ;  nor  by 
mixture  with  caustic  alkalies  in  a  proportion  which  leaves  the 

liquor 
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liquor  turbid  ;  nor  for  some  time  after  the  putrefactive  pro- 
cess had  appeared.  But  these  globules  disappear  with  such  ft 
proportion  of  sulphuric  acid  as  detaches  charcoal ;  or  of  ni- 
tric acid,  and  of  liquid  potash,  as  produce  a  clear  solution  : 
also  by  charring  by  fire.  It  is  perhaps  superfluous  to  re- 
mark, that  these  atomic  globules  are  quite  different  from 
the  air  bubbles  usually  entangled  in  this  kind  of  matter,  as 
perceived  by  the  microscope  ;  the  latter  differ  much. from 
the  former,  in  being  of  far  greater  magnitude — in  being  less 
numerous — in  being  transparent,  and  disappearing  on  agi- 
tation, or  heating  the  matter,  or  even  by  mere  standing. 

"  For  the  most  part  this  expectorated  substance  swims 
on  water;  but  by  agitation  or  stirring  to  disengage  air 
bubbles,  or  by  merely  standing,  it  sinks.  Some  of  tM 
lumps  suddenly  hawked  up,  immediately  fall  to  the  bottom 
of  a  vessel  of  water.  No  signs  of  either  acid,  or  alkali, 
appeared  on  the  trials  of  this  matter  with  well  known  re- 
agents, provided  it  was  free  from  extraneous  matter;  but 
it  was  apt  to  betray  acidity  from  things  taken  with  the  food 
or  drink. 

"  4.  Puriform  matter.  I  have  seen  this  matter  expec- 
torated in  several  diseases  in  the  quantity  of  two  or  three 
ounces  to  half  a  pint  in  twenty-four  hours,  on  some  rare 
occasions,  without  any  breach  of  surface.  I  believe  it 
would  be  considered  by  ever}'  one  to  be  p?ts,  having  the 
properties  commonly  admitted  to  be  those  of  this  sub- 
stance. It  will,  however,  perhaps,  only  be  just  to  call  it 
puriform,  for  the  present,  a3  it  appears  to  me  probable, 
that  I  shall  hereafter  be  able  to  show  that  it  possesses  pro- 
perties not  belonging  to  pus  of  abscesses,  although  in  the 
obvious,  or  sensible  properties,  it  is  similar  to  such  pus. 
Accordingly  this  expectorated  matter  is  not  only  opaque, 
white,  or  yellowish,  and  thick  as  the  richest  cream,  bat 
it  also  has  not  more  tenacity  than  cream.  It  is  not  apt  to 
entangle  air,  and  therefore  it  immediately  mingles  with 
water,  rendering  it  milky ;  and  presently  subsides  to  the 
bottom,  leaving  the  water  clear,  or  at  least  whey-coloured. 
It  appears  to  the  naked  eye  uniform  in  its  texture ;  and  nearly 
so  under  the  simple  lens :  but  under  the  microscope  thou- 
sands of  globules  similar  to  those  of  the  blood  are  seen, 
which  are  indestructible  as  those  above  related  belonging 
to  another  kind  of  expectorated  matter. 

"  The  substance,  of  which  I  am  now  speaking,  is  most 
frequently  excreted  in  the  latter  stages  of  pulmonary  phthi- 
sis, for  many  weeks  successively.  It  is  taken  for  granted 
that  this  matter  is  from  a  breach  of  surface  or  ulceration  ; 

but 
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but  en  examination  after  death,  such  a  state  was  not  found, 
in  many  instances  under  my  observation,  although  the 
lungs  were  as  usual  full  of  tubercles  and  vomicae.  This 
punform  matter  is  occasionally  expectorated  in  certain  other 
diseases.  The  last  summer  my  colleague,  Dr.  Nevinson, 
furnished  me  with  several  ounces  of  this  sort  of  substance, 
but  of  a  greenish  hue,  and  of  the  consistence  of  thin  cream  ; 
which  was  expectorated  by  a  woman  in  the  third  week 
from  the  attack  of  the  measles.  In  a*  few  days  she  died. 
On  examination  of  the  lungs  very  carefully,  by  the  excel- 
lent house  surgeon  of  St.  George's  hospital,  Mr.  Dawes, 
n*  ulceration  could  be  discovered  in  the  trachea  or  in  the 
bronchial  tubes  \  nor  were  any  tubercles  or  abscesses  found 
in  the  kings.  The  patient,  according  to  my  information, 
had  expectorated  more  than  a  pint  of  this  fluid  every  twenty- 
four  hours  for  a  week  before*  death.  In  another  hospital 
case,  a  man  laboured  under  a  cough  with  spitting  of  mat- 
ter, which  ail  who  saw  it  called  pus,  and  as  usual  it  was 
considered  to  arise  from  an  ulceration,  or  suppurated  tu- 
bercles \  but,  on  examination  after  death,  the  disease  was 
ascertained  to  be  condensation  of  the  lungs,  to  the  con- 
sistence of  liver,  with  water  in  the  cavities  of -the  chest, 
and  nothing  more.     / 

"  5.  Opaque  viscid  matter  of  a  third,  and  perhaps  fourth 
sort,  above  distinguished,  appearing  in  nodules,  and  irre- 
gular-figured masses,  mixed  with  transparent  slimy  matter 
of  the  second  sort. 

"  It  is  not  unusual  to  see  ihe  mixture  of  these  two  different 
kinds,  from  severe  fits  of  coughing  in  that  constant  epidemy 
of  the  British  islands,  the  winter  chronical  pneumonia. 

"  Different  parts  of  the  bronchial  membrane  being  in 
different  states,  may  account  for  the  secretion  of  the  two 
different  matters.  This  seems  more  probable  than  that  these 
different  matters  should  be  secreted  from  the  same  part ; 
although  it  is  true  that  the  same  part  does  secrete  at  one 
period  transparent  thin  slime,  and  at  another  an  opaque 
thick  matter.  The  former  is  occasioned  by  great  irritation 
of  the  membrane,  and  the  latter  is  the  effect  of  a  more 
gradual  secretion  with  much  less  irritation. 

44  For  the  sake  of  brevity,  I  avoid  a  further  description. 
The  practical  application  of  these  observations,  however 
important,  would  not  be  suitable  in  this  place. 

*4  The  sixth  and  seventh  kinds  of  expectorated  substances 
being  secreted  after  a.  quite  different  manner,  and  being 
very  different  in  their  nature  from  the  preceding  five  kinds, 
Tsnall  not  give  an  account  of  them  in  this  paper*"  , 
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[The  author  then  describes  at  large,  and  with  much  pre* 
ion,  the  effects  produced  on  expectorated  matter  by  the 
mcy  of  caloric ;  of  alcohol  of  wine,  of  water ;  and  of 
!tous  acid — also  some  experiments  with  different  objects 
>m  any  of  these :  but  we  confine  the  remaining  part  of 
i  present  extract  to  his  Conclusions,  as  containing  that 
id  of  information  which  will  be  most  acceptable  to  the 
aerali ty  of  our  readers.] 

"  Conclusions. 

16  1.  From  the  preceding  experiments  and  observations, 
d  from  others  which  I  might  have  related,  it  does  not 
rear  that  the  various  kinds  of  expectorated  matter,  page  1 2, 
Jer  in  the  ingredients  of  their  composition,  but  merely 
the  proportion  of  them  to  one  another. 
"  2.  It  has  been  shown  that  expectorated  matter  consists 
coagulable,  or,  as  it  is  also  now  frequently  termed,  albu- 
nous  animal  substance,  and  of  water  impregnated  with 
/era]  saline  and  earthy  bodies ; — that  the  largest  proportion 
the  animal  substance,  which  may  justly  be  called  an 
ide,  amounts  to  one-twelfth,  and  in  some  very  rare  cases 
one-tenth  of  the  expectorated  matter,  reduced  to  a  brittle 
lie  by  evaporation;  and  that  the  smallest  proportion  of 
is  oxide,  in  rare  instances,  amounts  to  one  forty-fifth  of 
e  expectorated  matter ;  but  that  the  usual  proportions  of 
vary  between  one- twentieth  and  one-sixteenth  of  this 
agulable  oxide  to  the  evaporable  water,  that  is,  between 
e  and  six  per  cent,  of  the  expectorated  matter. 
"  3.  The  impregnating  substances  have  been  shown  to 
muriate  of  soda,  varying  commonly  between  one  and  a 
>lf  to  two  and  a  half  per  1000  of  the  expectorated  matter— 
ttash  varying  between  one-half  and  three-fourths  of  a 
rt  per  1000 — Phosphate  of  lime  about  half  a  part  of  1000 
•Ammonia,  united  probably  to  the  phosphoric  acid ;  phos- 
late,  perhaps  of  magnesia;  carbonate  of  lime;  a  sulphate; 
xifiable  matter,  or  perhaps  silica;  and  oxide  of  iron.  Bat 
e  whole  of  these  last  six  substances  scarcely  amounting 
one  part  in  1000  of  the  expectorated  matter,  it  would 
;  useless  to  estimate  the  proportion  of  each  of  them.  It  is 
ry  probable  that  the  proportions  and  quantities  of  these 
gredients  vary  much  more  than  now  represented  in  dif- 
rent  states  of  disease  and  health  *.  It  is  very  probable 
jo,  that  some  of  the  ingredients  may  occasionally  be  ab- 

» 

*  In  one  case,  the  opaque  expectorated  matter  in  a  pulmonary  consump- 
n  having  been  exsiccated  to  bnttleuew,  became  almost  liquid  after  a  night'* 
posure  to  the  air. 
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sent,  And  others  of  a  different  kind  be  present,  agreeably 
to  the  different  states,  oi>  different  occasions  of  the  other 
secretions. 

"  4.  It  is  manifest  that  the  different  states  of  consistence 
of  expectorated  matter  are  owing  to  the  proportion  of  al- 
buminous orcoagulable  oxide ;  but  I  purposely  avoid  giving 
an  account  of  the  different  conditions  of  health,  on  which- 
the  differences  of  consistence  depend. 

u  5.  The  thicker  the  matter,  the  smaller  I  commonly 
found  the  quantity  of  saline  impregnation.     Hence,    frl 
sudden  and  copious  secretions  of  the  bronchial  membrane;, 
the  matter  is  asserted  to  be  salt,  and  to  feel  hot.     In  such 
instances,  the  proportion  of  coagulable  matter  was  small j 
but  that  of  the  saline  impregnations,  particularly  of  the- 
muriate  of  soda,  and  neutralized  potash,  so  great,  that  the* 
exsiccated  expectorated  substance  tasted  very  salt,  and  pre-1 
sently  grew  moist,  or  even  partially  deliquesced  \  but  the 
dpaque  ropy  or  puriform  matter  afforded  a  much  larger 
proportion  of  exsiccated  residue,  which  was  but  slightly* 
salt,  and  generally  only  became  soft  on  exposure  to  the7 
air.    This  properly  of  growing  moist  depends  upon  the* 
potash. 

"  6.  Each  of  the  human  fluids,  according  to  my  expert* 
ments,  contains  neutralized  potash  ;  at  least,  this  is  the  fact 
df  the  blood,  dropsy  fluid,  pus  of  abscesses,  and  pus  se- 
creted without  breach  of  surface;  the  fluid  effused  by  vesi- 
cating with  cantharides;  the  urine;  and  in  course  in  the 
very  abundant  secretion  from  the  nose  by  a  catarrh.  The 
alkali  being  united  to  oxide  of  animal  matter  in  these  fluids, 
it  is  easily  demonstrable. 

"  7.  Although  I  think  [  have  discovered  many  proper- 
ties by  which  expectorated  secretion  may  be  distinguished 
from  expectorated  pus,  I  shall  not  speak  of  them,  on  this* 
occasion,  further  than  just  to  observe  that  the  saline  im- 
pregnation of  pus,  particularly  that  of  potash,  and  muriate 
of  soda,  is  in  very  much  less  proportion  than  in  expectorated 
secretion ;  and  hence  it  dots  not  become  moist  after  exsic-' 
cation,  on  exposure  to  the  air. 

"8.  It  has  been,  I  believe,  uniformly  asserted,  that  the 
circulating  and  secreted  fluids  arc  impregnated  with  soda; 
that  it  is  especially  in  t he  matter  secreted  by  the  bronchiaK 
membrane.     The  experiments  of  others  must  confirm  or 
disprove  mine.    It  seems,  however,  much  more  reasonable/, 
that  the  human  fluids  should  be  found   to  contain  potash 
than  soda,  united   to  some  oxide  or  destructible  acid;  be-' 
cause  the  former  alkali  is  daily  introduced  with  the  vege- 
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|table  food,  and  with  the  drink  of  fermented  liquor;  and  it 

s  as  little  likely  to  be  destroyed,  as  the  muriate  of  soda  also 

■induced  in  the  very  same  way.     But  -our  food  and  drink  do 

pot,  commonly  at  least,  contain  the  soda  united  to  a  de- 

ictible  acid,  or  an  oxide. 

'9.  It  is  plain,  from  the  preceding  experiments,  that 

lex  pec  to  rated  matter  belongs  to  the  class  of  coagu  table  fluids, 

land  not  of  geiatinizable,  or,  as  commonly  asserted,  mu- 

Icous  fluids.     It  differs  from  the  coagulable  fluid,  serum  of 

|blood,  in  forming  a  much  thicker  fluid  with  a  much  larger 

roportion  of  water ;  for  serum,  and  also  the  water  of bhs- 

rs,  is  quite  liquid,  although  ihey  afford,  on  exsiccation, 

le-twelfth  to  one-eleventh  of  their  weight  of  brittle  resi- 

1(1  ue,  while  some  kinds  of  expectorated  matter,  of  the  con-' 

list  en  ce  of  mucilage,  afford  only  one-fortieth  of  dry  residue, 

land  others  of  the  consistence  of  thin  paste  afford  only  one- 

|fourteenth  of  residue. 

"  10.  But  for  the  unavoidable  extent  of  this  paper,  I. 
[should  trouble  the  learned  Society  with  various  other  con' 
[elusions  and  remarks,  especially  concerning  the globularilif 
lo f  expectorated  matter,  which  seems  to  indicate  organiza- 
tion. Although  Antonius  Van  Lewenhoeck,  above  a  cen- 
nury  ago,  discovered  the  globularily  of  the  blood,  and  even 
mot  iced  it  in  other  animal  fluids,  neither  he,  nor  any  other 
(person,  as  far  as  [  know,  investigated  the  subject  in  any 
jfluid  but  the  blood,  till  by  Mr.  Home's  acuteness  and  in- 
IduBtry,  at  a  very  early  period  of  life,  it  was  observed  in 
bus.  I  have  in  this  paper  related,  that  expectorated  mattery 
(especially  the  opaque  ropy  kind,  as  well  as  the  puritbrm, 
s  full  of  globules,  and  that,  except  by  such  agents  as  de- 
stroy charcoal,  they  are  scarcely  destructible.  Do  these 
iherical  particles  consist  chiefly  of  organized  carbonaceous; 
matter!" 


pU.  Memoir  on  the  best  Method  of  decomposing  the  Chro- 
mate  of  Iron,    obtaining   Oxide  of  Chrome,    preparing 
Chromic  Acid,  and  on  some  Combinations  of  the  latter. 
>{  M.  Vauquelin  *. 


'hen  I  made  my  first  experiments  on  chrome,  I  had 
:li  a  small  quantity  at  my  command  that  it  was  impossi- 
ble to  vary  them  so  as  to  bring  all  its  properties  before  my 
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The  importance,  however,  of  the  oxide  of  chrome,  on 
account  of  its  beauty  and  solidity  as  a  green  pigment  for 
earthenware,  and  in  forming  imitations  of  emerald,  added 
to  the  discovery  of  large  quantities  of  chromate  in  the  de- 
partment of  the  Var,  determined  me  to  resume  the  subject,* 
and  to  study  the  properties  of  chrome  at  greater  length.  In 
the  experiments  about  to  be  detailed  I  was  assisted  by 
M.  Rooiquet,  an  eminent  chemist  of  Paris. 

Process  for  decomposing  the  Chromate  of  Iron* 

Chromate  of  iron  is  generally  employed  in  order  to  pro- 
cure  a  large  quantity  of  the  oxide  of  chrome  :  this  ore  has 
for  its  matrix  a  kind  of  steatite,  which,  from  its  colour  and 
gome  other  physical  properties,  might  be  confounded  to  a 
certain  extent  with  chromate  itself,  the  more  easily  because 
these  two  substances  at  first  sight  seem  to  form  one  and  the 
same  mass  :  after  a  little  attention,  however,  we  find  that 
the  matrix  is  composed  of  long  and  pearl-like  laminae, 
whereas  chromate  of  iron  is  very  fine  grained,  shining,  and 
denser  than  the  matrix. 

I  had  formerly  employed,  in  preparing  the  oxide  of 
chrome,  three  parts  of  nftre  to  one  of  the  ore  reduced  to 
fine  powder  }  but  I  have  since  found  this  proportion  was 
by  far  too  large :  indeed,  as  we  can  isolate  the  matrix  but 
very  imperfectly,  it  happens  that  the  nitre,  by  means  of 
the  alkali  which  it  sets  free,  attacks  not  only  the  chromate 
of  iron,  but  also  the  alumine  and  silex,  which  are  there  in 
large  proportions ;  and  thus  the  chromate  of  potash  is  mixed 
with  an  alkaline  solution  of  all  these  earths,  from  which 
two  inconveniences  result :  in  the  first  place,  we  are  under 
the  necessity  of  employing,  in  the  separation  of  these 
earths  and  the  saturation  of  the  excess  of  alkali,  a  great 
quantity  of  nitric  acid,  and  if  it  happens  that  we  go  beyond 
the  quantity  of  acid  necessary  to  the  exact  saturation  of  the 
potash,  we  redissolve  a  portion  of  silex,  but  principally  of 
alumine  :  in  the  second  place,  these  earths,  on  being  pre- 
cipitated, carry  down  with  them  chromate  of  potash,  which 
cannot  be  freed  from  them  by  washing :  a  third  incon- 
venience occurs,  particularly  when  we  operate  on  a  large 
scale,  and  when  the  heat  is  necessarily  long  continued, 
— this  excess  of  alkali  attacks  the  crucible  and  melts  it. 
Thus  the  ceconomy  and  success  of  the  operation  require  that 
we  should  employ  only  one  half  part  of  nitre  to  one  of  chro- 
mate :  by  these  means  the  mass  does  not  enter  into  fusion, 
and  the  chromate  it  well  attacked.     It  has  often  happened 
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lat  the  potash  has  been  entirely  saturated  with  chrofnic 
:id. 

This  decomposition  being  effected,  the  mass  is  to  be 
ell  lixiviated,  the  residue  is  theu  to  be  treated,  when  hot, 
ith  muriatic  acid  diluted  in  water,  which  takes  up  the 
on,  magnesia,  alumine,  and  silex,  divided  by  the  action 
?  the  potash  and  the  subtraction  of  the  chromic  acid. 
The  solution  being  terminated,  the  acid  liquor  is  speedily 
scanted,  otherwise  it  would  go  into  a  jelly,  and  it  would 
len  be  very  difficult  to  separate  the  undecomposed  chro- 
ate  :  the  latter  is  to  be  once  more  treated  as  at  first ;  but 
stead  of  employing  the  same  quantity  of  nitre,  a  fourth 
trt  will  be  sufficient.  When  the  chromate  of  iron  is  en- 
-ely  decomposed,  we  mix  the  solutions  of.  alkaline  chro- 
ate,  in  order  to  saturate  them  by  the  nitric  acid,  after 
hich  it  is  proper  to  crystallize  this  chromate,  as  well  in 
der  to  separate  some  portions  of  earth  which  would  have 
»en  dissolved  by  the  excess  of  acid,  as  to  take  up  a  little 
iromale  of  iron,  which  is  separated  in  brown  dust  by  the 
ogress  of  evaporation.  We  redissolve  in  water,  filter, 
id  precipitate  the  liquor  by  a  solution  of  nitrate  of  mer- 
iry  at  the  minimum,  containing  the  least  possible  quantity 
acid  in  excess. 

Even  supposing  that  the  chromate  of  potash  has  been 
trified  as  we  have  indicated,  i.  e.  that  it  contains  neither 
rthy  substance  nor  muriate,  the  chromate  of  mercury  is 
ecipitated  in  a  more  or  less  intense  colour,  according  to 
e  state  of  concentration  of  the  solutions,  their  tempera* 
xtj  and  excess  of  acid.  In  some  circumstances  the  moie- 
ties of  this  salt,  by  approaching  each  other  more  slowly, 
sume  more  aggregation,  even  crystallize,  and  thereoy 
quire  a  deeper  red  colour.  We  may  also  remark  that 
e  first  portions  precipitated  are  the  palest,  because,  in  pro- 
>rtion  as  we  subtract  chromic  acid,  it  has  the  same  effect 
1  chromate  of  potash  as  if  we  diluted  the  liquor.  To  con- 
ude,  the  colour  has  no  influence  on  the  quality  of  the 
iromate  of  mercury. 

When  the  mercurial  solution  is  employed  at  the  mini- 
um  of  oxidation,  and  as  neutral  as  possible,  there  re- 
ains  nothing  in  the  mother  water  except  nitrate  of  potash 
id  nitrate  of  mercury  when  a  superabundance  of  these 
ts  been  introduced  :  but  in  general  these  mother  waters 
tain  an  amethyst  colour,  and  yield  with  the  alkalis  a  pale 
een  precipitate,  which,  when  heated,  leaves  oxide  of 
irome. 

I  have 
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I  have  Attentively  examined  this  precipitate,  in  order  to 
become  better  acquainted  with  its  nature  and  properties. 

When  treated  cold  with  caustic  alkali  it  dissolves,  and 
communicates  a  fine  green  colour  to  the  liquor :  a  red  pow- 
der remained  which  presented  all  the  characters  of  oxide  of 
mercury  at  the  maximum.  The  alkaline  solution,  beiug  fil- 
tered and  subjected  to  ebullition,  deposited  a  great  quantity 
of  green  flakes  of  oxide  of  chrome,  and  preserved  a  fine 
golden  yellow  colour :  this  was  chromate  of  potash. 

Having  diluted  in  water  a  portion  of  the  precipitate  ob- 
tained by  the  alkali  of  the  above  mother  waters,  I  remarked 
that  it  was  composed  of  two  different  substances;  the  first 
was  flaky  and  light;  the  second,  which  always  occupied  the 
bottom  of  the  mixture,  was  formed  of  small  crystals  of  a 
violet  brown.  These  last  presented  the  following  proper- 
ties: 1st,  When  thrown  on  burning  charcoal,  they  are 
entirely  volatilized  and  condensed  in  small  purple  needles 
on  such  cold  bodies  as  are  exposed  to  their  fumes.  2d, 
When  heated  more  slowly  in  a  retort,  they  furnish  mer- 
cury, and  leave  green  oxide  of  chrome  as  a  residue :  they 
are  dissolved  in  weak  nitric  acid,  communicating  to  it  a 
fine  yellow  colour :  if  we  pour  into  this  solution  nitrate  of 
mercury  at  the  minimum,  common  chromate  of  mercury  is 
precipitated.  3d,  When  we  treat  this  substance  by  a  caustic 
alkali,  the  latter  acquires  a  yellow  colour,  and  a  red  powder 
remains  which  is  oxide  of  mercury  at  the  maximum,  while 
the  common  chromate  of  mercury  gives  black  oxide  by  the 
same  process. 

The  greenish  precipitate  obtained  by  the  saturation  of  the 
mother  waters,  by  means  of  an  alkali,  contains  therefore 
green  oxide  and  chromate  of  mercury  at  the  maximum. 

From  what  is  above  stated,  we  may  easily  explain  what 
takes  place  when  the  mother  waters,  although  containing 
mercury  in  excess,  nevertheless  give  a  precipitate  of  chro- 
mate of  mercury  by  the  addition  of  fresh  nitrate.  The  reason 
of  this  is,  that  although  the  nitrate  of  meicury  at  the  maxi* 
mum  precipitates  the  chromate  of  potash,  it  requires  but  a 
very  small  quantity  of  acid  in  order  to  be  dissolved  :  this  in 
dined  me  to  think  formerly  that  this  precipitation  had  not 
taken  place,  because  the  mercurial  solution,  containingalways 
an  excess  of  acid,  and  being  rarely  at  the  perfect  minimum, 
the  chromate  at  the  maximum,  on  account  of  an  excess  of 
acid,  is  kept  in  solution ;  but  when  we  add  a  fresh  quantity 
of  nitrate  of  mercury,  the  portion  at  the  minimum  takes  off 
the  chromic  acid  from  the  red  oxide  which  is  deposited  :  if 
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i  the  contrary  we  add  alkali,  we  precipitate  this  chromate 
:  the  maximum. 

It  now  remains  to  explain  how  oxide  of  chrome  is  found 
k  this  precipitate: — the  following  ex  peri  men  t'seeins  adapted 
>  give  a  demonstration  of  it.  When  we  treat  chromate  of 
lercury  at  the  minimum,  by  the  nitric  acid,  the  solution 

effected  without  the  extrication  of  nitrous  gas  ;  but  if  we 
jduce  the  quantity  of  alkali  necessary  for  the  saturation  of 
le  acid,  we  obtain  in  the  first  place  a  brownish- red  sedi- 
lent  formed  of  chromate  of  mercury  at  the  maximum: 
le  solution  by  this  subtraction  becomes  green,  and  preci- 
itates,  on  the  addition  of  a  fresh  quantity  of  alkali,  green 
xide  of  chrome,  which  is  easily  n  dissolved  in  an  excess  of 
mstic  alkali.  In  this  case,  to  all  appearance,  a  portion 
f  the  chromic  acid  is  de-oxygenated  in  order  to  hyper- 
xidate  the  mercury,  from  which  result  chromate  at  the 
taximum  and  oxide  of  chrome. 

It  is  therefore  certain  that  the  chromate  of  mercury  at 
ie  maximum,  found  in  the  mother  water,  may  arise  from 
vo  causes :  either  it  results  from  the  mercurial  solution, 
'  it  contains  oxide  at  the  maximum,  or  it  proceeds  from 
ie  solution  of  the  nitrate  at  the  minimum,  on  account  of 
ie  excess  of  acid,  and  then  it  is  found  mixed  with  oxide 
F  chrome. 

The  solubility  of  the  oxide  of  chrome  in  the  alkali  fin- 
ishes the  explanation  of  what  passes,  when  on  lixiviating 
Did,  the  product  of  the  decomposition  of  the  chromate  of 
on  by  nitre,  we  obtain  agreen  liquor  which  becomes  yellow 
n  ebullition;  this  is  because  the  green  oxide  is  deposited, 
rhich  lays  us  under  the  necessity  of  filtrating  these  lixi- 
iums  before  heating  them,  in  order  to  separate  this  oxide 
i  the  state  of  purity.  This  last  phenomenon  inclines  us  tp 
[link,  with  M.Godon  de  St.Memin,  that  the  chromate  of 
•on,  so  called  in  commerce,  contains  chrome  in  the  state 
f  oxide;  for  it  is  improbable  that  the  chromic  acid  is  re- 
uced  at  the  same  time  with  the  nitre.  What  still  confirms 
lie  opinion  of  M.  Godon  i*,  that  the  acids  extract  a  green 
xide  only  from  the  chromate  of  iron. 

To  return  to  the  subject.  We  shall  observe  that  it  is  es- 
ential  to  wash  the  chromate  of  mercury  with  a  good  deal 
f  water,  in  order  to  free  it  completely  from  the  nitrate  of 
•otash,  which,  by  the  calcination  of  mercurial  chromate, 
/ould  again  form  chromate  of  potash,  which  produces  a 
ommencement  of  fusion  in  the  oxide  of  chrome,  conse- 
uently  gives  it  a  deeper  shade^  and  reodejrs  it  heavier,  which 

we 


the  Chrmnate  of  Iron,  &c.  as 

we  may  avoid  when  the  chromate  of  mercury  is  prepared 
with  proper  care. 

It  is  sufficient,  in  order  to  obtain  the  oxide  of  chrome 
very  pure  and  of  a  very  fine  colour,  to  heat  strongly  in  a 
well  luted  earthen  retort  the  pure  chromate  of  mercury,  un- 
til no  more  oxygen  is  extricated,  and  to  keep  up  the  fire  so 
much  the  longer  in  proportion  to  tlje  depth  of  the  shade 
we  wish  to  obtain :  it  seems  that  there  really  exist  two 
kinds  of  oxide  of  chrome,  for  by  heating  it  a  very  long 
time  the  green  is  so  weakened,  that  it  passes  to  a  dead- 
leaf  yellow. 

Combination  of  the  Chromic  Acid  with  Barytes. 

In  order  to  prepare  the  chromate  of  barytes,  we  em- 
ploy with  success  chromate  of  potash  well  purified  and 
very  neutral ;  we  mix  with  it  nitrate  of  barytes  until  no 
more  precipitate  is  produced  :  we  must  collect  the  latter, 
decant  the  liquor,  and  wash  several  times,  until  it  is  en- 
tirely freed  from  all  extraneous  saline  particles. 

No  harm  is  done  by  employing  great  quantities  of  water, 
even  warm,  in  order  to  wash  the  salt,  for  it  is  not  very 
soluble. 

Analysis  of  the  Chromate  of  Barytes. 

Five  grammes  of  this  salt,  dissolved  in  the  nitric  acid  and 
precipitated  by  sulphuric  acid,  gave  four  grammes  and  four 
tenths  of  sulphate  of  barytes.  Admitting  with  M.  Klaproth 
68  parts  of  barytes  in  100  parts  of  sulphate,  we  shall  have, 
in  100  parts  of  chromate  of  barytes,  62'2  of  base,  and  37'4 
of  acid. 

According  to  this  account,  the  five  grammes  of  chromate 
pf  barytes  contain  one  gramme  87  centiemes  of  concrete 
acid,  and  the  latter  converted  to  the  state  of  green  oxide  by 
a  strong  calcination,  is  reduced  to  one  gramme  56  cen- 
tiemes, which  gives  a  difference  between  the  quantity  of 
oxygen  contained  in  100  pans  of  oxide  and  100  parts  of 
acid  of  16*6,  i.  e.  in  order  to  convert  100  parts  of  oxide  j>f 
chrome  into  acid,  we  must  combine  with  it  16-6  of  oxygen. 

In  order  to  effect  the  analysis  of  the  chromate  of  barvtes, 
we  must  dissolve  it  in  weak  nitric  acid,  aided  by  a  little 
heat,  and  pour  into  the  solution  sulphuric  acid  in  excess ; 
we  then  wash  the  sulphate  of  barytes,  and  weigh  it  after 
having  dried  and  calcined  it. 

With  the  same  view,  we  may  gently  evaporate  the  li- 
quor to  dryness,  in  order  to  drive  off  the  nitric  acid ;  re- 
dissolve  the  residue  in  water,  saturate  it  with  ammonia, 
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id  calcine  strongly  in  order  to  evaporate  the  sulphate  of 
nmonia  and  completely  decompose  the  chromate  of  am- 
onia :  lastly,  weigh  the  oxide  of  chrome.  The  latter, 
hen  boiled  with  nitric  acid,  ought  to  give  uo  sign  of  sul- 
luric  acid  with  the  nitrate  of  barytes. 
If  the  proportions  of  the  chromate  of  barytes  which  we 
ive  obtained  are  very  exact,  as  there  is  every  reason  to 
ilieve  they  are,  the  same  analysis  may  serve  For  those  of 
her  chro mates  which  are  soluble  in  water. 

Process  for  obtaining  tlie  Chromic  Acid  pure. 

Among  the  various  methods  which  may  be  employed  for 
•eparing  this  acid,  the  most  preferable,  in  our  opinion, 
msists  in  decomposing  the  chromate  of  barytes  by  the  aul- 
turic  acid  :  all  other  processes  were  attended  with  more  or 
ss  difficulties. 

We  must  therefore  dissolve  the  chromate  of  barytes  in, 
eak  nitrous  acid  ;  afterwards  carefully  precipitate  it  by 
eans  of  sulphuric  acid,  so  that  all  the  salt  may  bedecom- 
)$L-d  without  the  sulphuric  acid  being  in  excess.  If  by 
lance  we  exceed  this  point,  we  must  separate  the  suuerabun- 
mce  of  the  acid  by  barytes  water.  We  shall  then  find  whe- 
ter  we  have  seized  the  point  at  which  the  precipitate  formed 
t  chromic  acid  in  barytes  water  is  red  is  solved  entirely  in 
trie  acid,  and  at  which  the  sulphuric  acid  does  not  disturb 
lis  chromic  acid. 

We  then  filter  the  liquor  and  carefully  evaporate  it,  par- 
cularly  towards  the  latter  part  of  the  operation,  that  we 
ay  not  decompose  the  chromic  acid  :  this  evaporation 
ust  be  repeated  several  times  to  dryness,  in  order  to  expel 
1  the  nitric  acid. 

When  the  chromic  acid  is  highly  concentrated,  irregular 
nammelonnees)  masses  are  formed,  in  which  we  see  small 
d  crystals  grouped  together,  but  they  are  not  permanent 
i  the  air,  as  they  attract  humidity  from  it. 
The  chromic  acid  thus  purified  is  of  a  deep  red  colour, 
is  a  very  acid,  but  austere  and  metallic  taste;  it  is  solu- 
e  in  alcohol,  which  speedily  decomposes  it,  for  the  so- 
tion  becomes  green. 

\asy  Method  of  determining  the  Quantity  of  Chromic  Acid 
combined  or  mixed  with  several  Saline  Substances. 

We  must  put  into  the  solution  containing  chromic  acid 
slight  excess  of  nitric  acid,  if  the  salt  be  not  of  itself  so- 
ble  nor  acid  :  we  must  then  pour  in  a  little  hydro-sulphu- 
t  of  ammonia,  and  macerate  for  some  time  in  a  close  flask, 
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after  which  we  must,  boil  in  order  to  drive  off  the  super- 
abundant sulphuretted  hydrogen,  filter  in  order  to  separate 
the  sulphur,  pour  into  the  filtered  liquor  some  drops  of 
caustic  potash,  and  thus  obtain  the  green  oxide  of  chrome  ; 
filter  again,  wash  carefully,  dry  and  calcine  carefully.  On 
adding  to  the  quantity  of  oxide  obtained  the  16*6  centiemes 
of  its  weight,  we  have  the  quantity  of  chromic  acid  which 
any  given  salt  contained.  We  may  easily  sec  that  in  this 
operation  the  sulphuretted  hydrogen  makes  the  chromic 
acid  pass  to  the  state  of  greeYt  oxide,  which  the  excess  of 
acid  takes  up  again  in  proportion  as  it  is  precipitated :  if 
some  portions  of  it  remain,  we  succeed  in  separating  it  from 
the  sulphur  by  ebullition,  which  serves  at  the  same  time  to 
drive  •ff  the  sulphuretted  hydrogen.  The  potash  after- 
wards added  only  serves  to  decompose  the  salt  of  chrome 
which  is  formed. 

Action  of  Sulphurous  Acid  on  Chromic  Acid. 

If  into  chromic  acid  we  pour  a  great  quantity  of  sulphu- 
rous acid,  its  yellowish-red  colour  passes  to  a  dirty  brown  ; 
and  if  at  this  period  we  pour  caustic  alkali  into  the  liquor, 
we  obtain  a  reddish-brown  precipitate,  which  is  dissolved 
'in  the  acid3. 

A  greater  quantity  of  sulphurous  acid  immediately  changes 
the  red  colour  of  the  chromic  acid  to  a  pale  green.  Thus 
it  should  seem  that  two  kinds  of  oxide  of  chrome  exist, 
but  which  scarcely  differ  in  the  quantity  of  oxygen*. 

Action  of  the  Acids  on  Oxide  of  Chrome. 

In  general  the  oxide  of  chrome  obtained  by  the  calcina- 
tion of  thechromate  of  mercury  is  attacked  by  the  acids 
with  very  great  difficulty  :  we  at  length  succeed,  however, 
in  dissolving  it ;  but  in  order  to  form  combinations  we 
made  use  of  the  oxide  obtained  from  the  decomposition  of 
the  chromate  of  potash  by  means  of  the  hydro-sulphuret, 
according  Jo  the  process  above  described.  We  have  seen 
that  this  oxide,  when  recently  precipitated,  is  dissolved 
with  the  greatest  facility  even  in  the  weakest  acids. 

The  sulphate  of  chrome  presented  nothing  remarkable; 
we  merely  observed  that  it  is  easily  decomposed  by  heat ; 
for,  when  slightly  calcined,  it  is  no  longer  redissolved  in 
water. 

*  We  obtain  an  oxide  similar  to  that  which  is  produced  by  sulphurous 
acid  in  the  former  case,  by  passing  oxygenized  muriatic  acid  into  an  acid 
solution  of  green  oxide  of  chrome,  and  into  which  we  gradually  pour  a 
little  potash. 

Tho 
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The  muriate  is  so  far  remarkable,  that  when  evaporated 
i  dryness,  it  gives  a  red  powder  which  attracts  humidity 
otii  the  air;  its  solution  is  of  a  fine  green  colour.  If  we 
ilcine  it  rather  strongly,  it  gives  out  a  smell  of  oxygenized 
luriatic  acid,  acquires  a  great  bulk,  and  is  transferred  into 
nail  micaceous  brilliant  yellow  fibres:  finally,  if  we  heat 

still  more,  it  is  totally  converted  into  green  oxide. 

We  boiled  several  times,  and  in  large  quantities,  nitric 
:id  over  oxide  of  chrome  recently  precipitated,  and  it  was 
>mpletely  dissolved;  but  when  we  separated  the  oxide  by 
leans  of  caustic  potash,  the  supernatant  liquor  was  co- 
mrless :  the  contrary  is  the  case  when  we  evaporate  to 
•yness  and  slightly  calcine :  by  redissolving  in  water,  the 
tter  assumes  a  reddish  colour ;  and  after  the  separation  oF 
le  oxide,  the  liquor  remains  of  a  fine  golden  yellow. 

We  also  dissolved  oxide  of  chrome  in  phosphoric  and  in 
calic  acids:  the  first  combination  was  of  a  splendid  erne* 
tld  green  colour,  and  the  other,  when  viewed  in  the  mass, 
resented  an  amethyst  hue.  Sulphurous  acid  also  dissolves 
tide  of  chrome  with  great  facility. 

Action  of  the  Caustic  Alkalis  on  Oxide  of  Chrome. 

If  into  a  solution  of  chrome  a  little  diluted  we  pour 
lustic  potash  in  a  quantity  above  what  is  necessary  for  the 
ituration  of  the  acid,  the  oxide  is  redissolved  in  this  al- 
ali.  We  also  obtain  an  alkaline  solution  of  oxide  of 
tirome  on  taking  it  recently  precipitated,  diluting  it  with 
little  water,  and  dissolving  in  this  water  some  pieces  of 
lustic  potash ;  on  afterwards  diluting  the  combination 
ith  water  and  filtering,  we  obtain  a  liquor  of  a  fine  green, 
hich,  on  ebullition,  deposits  the  oxide  it  contains,  and 
ie  liquor  remains  colourless. 

Chromate  of  Potash. 

There  are  two  kinds  of  chromate  of  potash;  the  one  neu- 
al  is  of  a  citron  yellow,  and  crystallizes  in  small  prisms, 
his  salt,  on  the  addition  of  heat,  assumes  a  fine  red,  but 
:turns  to  its  natural  colour  when  cooled.  The  second  has 
ti  excess  of  acid  ;  its  colour  is  orange-red,  and  it  crystal- 
zes  in  beautiful  prisms  of  the  same  colour. 

Chromate  of  Ammonia, 

When  we  saturate  ammonia  by  the  chromic  acid,  and 
bandon  the  liquor  to  a  spontaneous  evaporation,  an  ar- 
orescent  salt  is  formed  out  of  the  liquor,  composed  of  tufts 
f  fine  yellow :  sometimes  it  is  presented  in  the  form  of 

pearl- 
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pearf-ltke  laminae.  To  conclude,  this  salt  is  easily  decom- 
posed by  heal;  even  when  it  is  dissolved,  brown  flakes  are 
separated,  which  are  oxide  of  chrome,  and  which  become 
green  by  calcination. 

Ckromate  of  Lime. 

Chromic  acid  forms  a  very  soluble  salt  with  lime ;  its  so* 
lution  furnishes  by  evaporation  silky  flakes  of  a  yellowish 
brown*  which  are  easily  dissolved  in  water :  this  salt  is  de* 
composed  by  the  fixed  alkalis. 

Ckromate  of  Magnesia. 

Magnesia  easily  combines  with  chromic  acid  :  the  salt 
which  results  from  it  is  very  soluble  in  water ;  the  solution 
crystallizes  in  prisms  with  six  faces  perfectly  transparent, 
and  of  a  fine  topaz  yellow :  when  they  are  in  considerable 
quantity  the  colour  is  orange  yellow. 

Magnesia  is  separated  from  the  chromic  acid  by  the  fixed 
caustic  alkalis  and  "the  alkaline  earths. 

Metallic  Ckromates.  ♦ 

"  If  into  a  solution  of  sulphate  of  iron  at  the  minimum 
we  pour  chromate  of  potash,  we  obtain  a  fawn-coloured 
precipitate,  which,  when  treated  with  caustic  alkali,  gives 
no  trace  of  chromic  acid :  this  precipitate  is  dissolved  with 
great  facility  in  muriatic  acid,  from  which  the  alkali  sepa- 
rates it  completely  without  the  least  trace  of  alkaline  chro- 
mate remaining.  The  nitric  acid  dissolves  a  part  of  the 
precipitate,  and  assumes  a  fine  green  colour  :  this  precipi- 
tate therefore  is  not  a  chromate  of  iron,  but  a  mixture  or 
combination  of  oxide  of  iron  and  oxide  of  chrome,  which 
seems  to  resemble  strongly  what  is  presented  to  us  by  na- 
ture. 

It  is  evident  from  the  result  of  this  experiment,  that  the 
chromic  acid  has  been  decomposed  by  the  oxide  of  iron, 
which,  in  passing  to  the  maximum,  has  reduced  the  wther 
to  the  minimum,  or  to  the  state  of  green  oxide.  If  we 
wished  therefore  to  form  chromate  of  iron,  it  would  be 
necessary  to  employ  this  last  metal  saturated  with  oxygen, 
in  order  that  it  may  not  be  able  to  act  upon  that  of  the 
chrome. 

Chromate  of  Lead. 

This  combination  assumes  different  shades,  according  te 
the  manner  in  which  it  has  been  prepared. 

If  the  chromate  of  potash  be  neutral,  we  obtain  an 
grange-yellow  colour  ;  if  it  has  an  excess  of  acid,  the  co- 
lour 
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mr  is  deep  citron  yellow :  if  the  alkali  on  the  contrary  be 
rcdominant,  the  shade  is  a  reddish  yellow,  and  sometimes 

fine  deep  red  :  the  shades  also  vary  in  proportion  as  we 
perate  in  the  hoi  or  cold  manner. 

Chromate  of  lead  made  with  a  solution  slightly  acid  is 
lat  which  is  most  in  request  by  painters,  and  ii  is  in  fact 
tie  most  solid.  We  mav  heighten  its  colour,  either  bv  a 
ule  alkali,  or  by  precipitating  it  hot  with  acetate  of  lead. 
(i  the  latter  case  it  should  seem  that  a  part  of  the  acetic 
:>id  is  scparau-J,  and  that  the  oxide  of  lead  which  it  abaa~ 
on*  is  untied  to  the  common  chromate  and  heightens  its 
dour. 

We  shou"  or.ee:  ve  that  the  chromates  which  contaia 
a  exct>>  01  oxiccot  lead  must  be  more  alterable  by  sulpha- 
>u*  vapours  (Lai;  those  in  which  this  oxide  is  saturated  by 
ic  chromic  acid. 

Chromate  of  Copper. 

The  simplest  way  of  forming  chromate  of  copper  is  to 
fix  a  solution  of  neutral  chromate  of  potash  with  a  so!u- 
on  of  sulphate  cf  copper:  a  brownish-yellow  precipitate 

formed,  which,  when  well  washed  and  dried,  assumes  a 
i$ire  brown  colour. 


cfSUrer. 

Chroma?*  of  srtwr  i<  prervued  bv  decoranoeinsr  nitrate  of 
fcer  bv  i>etrral  chromate  of  potash:  a  reddtvh- brown 
■tort?  aw  ?<  pnxtucevi  w  hen  tbeoycrattoti  is  pcrfarnied  with 
:*:*  auo  of  a  rurok-red  when  d^**e  ?n  the  coid:  b*th\ 
:<  of  a  03*:T!!!*<-rA:  colour  tf  the  scktzun  cf  chromate  of 
*tasli  vvr:i"U<  a  *  £^t  excels  of"  acid:  *n  the  Earrerease 
-  •or*c,.:,k  :.»:e  :>  :*■■:  ^  q^ck'v  tinned,  ard  i*  les*  aben- 
ti::%  Vo.:  :  >  o-\>m  '.  z^~  :-  >^?al:  sen;  ;::•*-;*::  orsct  grains. 
"IV.  <  s-t-:  bccv:~es  *rv»:i  on  exrwure  to  ii^ht:  k  b  so- 
o  .:  "t  :  v  *:  tv  iv.  J.  r*o  hxnu  %fcich  the  muruhc  acid 
r%: -*:«:*  .  v  .-v  ie  or  >;  wr. 

TV*  .v\  ov  .*  ■*?■%"  c*'*e^"v   etrrfrved  ;a  the  3i*rce?am 
.r^r-jo:.*  'vTn  :v-o^V;-t   Fnrve.     U  wn**r*s  better  than 

c     : ' . : • : =<:    :x s .   ^ : ?* ".*r  * '  \\:    *c*  '*rwar?  h  j  d   pe re* « *i n  :  * t 
•  %o.iecs  a  t  s'\:^»tv\    ?cj:i»!s-jj  i'Tsew*  which  ha*  not  vet 
v*t  .*c*.i.  ro-  *  .*.t  .tr%  or  the  *KJi*«'  itrcui* 
A  »e«*v  vx  c'.miix*%  >c«)Shjj  itx  c-jiour  the  emerald  of 
•-   >  trdde  w  -">  ne  c.vak  o*  chrome*    Another  enamel 
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is  also  made  with  it,  which,  when  applied  upon  copper  or 
silver,  furnishes  a  colour  precisely  similar  to  that  of  fine 
gold,  and  imitates  this  bright  metal  extremely  well  when 
applied' in  ihin  leaves  to  other  metals:  a  colour  which,  I 
think,  cannot  be  obtained  in  the  same  degree  of  perfection 
with  any  other  metal. 

I  shall  not  dwell  upon  the  different  varieties  of  chromates 
of  lead  used  in  painting :  they  are  already  well  known  to 
artists,  and  are  in  great  request  on  account  of  their  beau- 
tiful colours,  the  facility  with  which  they  may  be  applied, 
and  their  great  inalterability. 

It  is  very  probable  that  several  other  metallic  chromates 
would  also  furnish  beautiful  colours  if  ihey  were  properly 
examined  by  painters. 


IV.  Qlservations  on  loaded  and  unloaded  Barges,  Boats, 
Beams,  or  floating  Bodies  descending  with  Streams  or 
Currents,  and  why  the  heavier  End  will  go  foremost. 
By  George  Orb,  Esq. 

An  addition  to  what  I  have  already  said  on  this  subject,  I 
now  submit  what  follows  to  the  consideration  of  scientific 
mfen :  and  as  my  object  is  an  endeavour  to  attain  the  truth 
on  so  interesting  "a  subject,  I  am  ever  ready  to  admit  my 
errors  where  1  am  wrong,  but  hope  that  reason  and  good 
temper,  free  from  peevishness  and  personality,  will  ever 
regulate  the  discussion  of  philosophical  subjects. 

\Vhen  bodies  of  the  description  alluded  to,  or  in  fact  any 
bodies  that  are  specifically  lighter  than  water,  float  in  it, 
there  are  two  powers  always  opposed  to  each  other,  that  is, 
the  specific  gravities  of  the  fluid  and  of  the  floating  body ; 
and  in  proportion  as  these  differ  more  or  less,  in  the  same 
proportion  will  the  two  bodies  oppose  each  other  :  for  the  less 
specifically  h^avy  any  floating  body  is,  the  less  power  will  it 
possess  to  contend  against  the  fluid  in  its  endeavours  to  sink  or 
descend  ;  and  of  course  it  will  follow  that  it  will  float  nearer 
the  surface.  When  water  is  perfectly  at  rest,  it  has  found  its 
level,  and  its  surface  presents  a  horizontal  plane ;  or  in  other 
words,  all  its  particles  press  or  gravitate  towards  the  centre 
of  the  earth  in  perpendicular  and  right  lines ;  but  on  any 
change  from  this  slate  of  rest  taking  place,  the  particles  of 
water  are,  by  the  force  of  gravitation,  put  in  motion,  and 
will  endeavour  to  find  their  level  again,  or  continue  to  move 
on  an  inclined  plane ;  and  all  bodies  suspended  in  the  fluid, 
or  floating  on  the  surface  more  or  lesfi  deep,  being  subject 

to 
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}  the  same  laws  of  gravitation,  take  their  direction  with 
u*  moving  fluid,  and  thus  pass  down  the  same  inclined 
lane,  with  a  motion  more  or  less  accelerated  as  such  bo- 
ies  are  heavier  or  lighter ;  that  is,  as  they  possess  a  greater 
r  less  power  to  overcome  the  resistance  that  may  be  op* 
osed  to  them. 

I  think  it  is  manifest  from  what  is  here  said,  that  the 
lotion  which  takes  place  with  regard  to  both  fluid  and 
>lid,  is  owing  to  the  attraction  of  gravitation ;  and  as  the 
»Iocit'tes  of  bodies  arising  from  this  power  are  greatest  in 
ascending  the  perpendicular  to  the  plane  of  the  horizon, 
>  it  will  follow  that  these  velocities  will  be  diminished  un- 
I  the  line,  along  which  they  may  descend,  being  carried 
om  the  perpendicular  round  the  whole  quadrant  or  right 
igle,  arrives  at  the  level  or  parallel  to  the  horizon,  where, 

the  power  of  descending  be  totally  opposed,  or  the  centre 
F  gravity  altogether  supported,  no  motion  will  take  place* 
[ence  it  will  follow  that  the  velocity  of  a  stream,  river,  or 
irrent,  and  of  course  of  bodies  that  float  in  them,  will  be 
•eater  or  less,  as  the  inclination  of  the  plane  on  which 
icy  descend  departs  more  or  less  from  the  line  bounding 
ie  horizontal  plane. 

Loaded  barges,  beams  of  heavy  wood,  &c,  without 
►wing,  and  that  float  with  the  tide,  willlnake  a  quicker 
•ogress  than  the  tide  ;  the  same  will  take  place  in  a  river 
•  strtam  where  there  is  no  tide.  Captain  Burney  having 
.keel  the  bargemen  on  the  Thames  the  reason  of  this,  their 
ply  was,  "  That  loaded  barges  had  more  hold  of  the  tide 
om  their  floating  deeper  than  unloaded  ones."     This  was 

t  a  had  way  of  accounting  for  it ;  but  some  reason  must 
i  assigned  by  those  who  continually  observed  this,  and 
ho  were  ignorant  of  the  real  cause  of  it. 

The  reason  of  this  quicker  progress  seems  to  me  to  be 
is:  any  solid  floating  in  a  fluid,  and  descending  with  it, 
:ts  altogether  in  one  mass ;  and  its  particles  thus  acting 
gether  conspire  to  overcome  the  resistance  they  meet,,  and 

divide  the  fluid,  which,  easily  yielding  to  any  pressure, 
ill  make  way  for  the  body  in  its  descent  pressing  forward. 
asides,  the  particles  of  the  fluid  do  not  act  in  conjunction, 
id  being  easily  separated  they  will  roll  about  and  impede 
ch  other  by  their  friction,  not  only  against  each  other, 
it  also  against  the  sides  of  the  river,  and  the  bed  on  which 
ey  descend.  To  this  may  be  added,  that  less  friction  takes 
ace  between  the  fluid  and  solid,  as  they  attract  each  o+her 
ss,  than  between  the  innumerable  particles  of  the  fluid ; 
msequently  the  solid  will  glide  on,  or  slip  through  the 

liquid 
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liquid  body  with  a  greater  degree  of  velocity  than  the  fluid, 
under  the  circumstances  already  enumerated,  can  attain. 

Captain  B.  says,  this  greater  progressive  motion  in  the 
floating  body  is  not  owing  to  a  more  rapid  under-current. 
I  think  not,  but  to  the  causes  already  assigned.  Captain 
B.  says,  the  surface  of  the  ocean  is  an  inclined  plane.  I 
have  stated  in  some  letters  several  months  ago  in  the  Phi- 
losophical Magazine,  that  the  surface  of  the  ocean,  owing 
to  the  attraction  of  gravitation  and  its  laws,  and  to  the  im- 
pression of  the  winds,  &c,  consists  of  an  infinity  of  in- 
clined planes,  or  ascents  and  descents. 

No  Collision  could  lake  place  between  a  heavier  and 
lighter  barge  or  body  passing  London  bridge  with  the  ebb 
br  the  tide,  let  them  be  ever  so  near,  provided  the  heavier 
body  were  foremost,  because  on  its  descent  it  will,  from 
fts  greater  weight,  acquire  a  momentum  which  will  carry  it 
on  more  rapidly  than  the  lighter  body ;  but  if  the  lighter 
body  were  foremost  and  very  near,  it  might  be  overtaken, 
and  a  collision  take  place. 

When  the  wind  blows  strong  into  any  bay,  or  against 
in  embayed  coast,  there  must  be  an  Under-current,  because 
the  wind  prevents  the  return  of  the  accumulated  water 
along  the  surface.  AH  pressure  on  bodies  floating  with 
streams  must,  whether  the  pressure  be  perpendicular  or 
oblique,  increase  their  progress  : — if  the  pressure  be  perpen- 
dicular, it  adds  to  the  weight,  and  consequently  to  their 
power  of  overcoming  resistance  on  the  part  of  the  fluid  :  if 
the  pressure  be  oblique,  and  in  direction  of  the  motion,  it 
will,  besides  increasing  the  weight,  give  impulse. 

The  reason  why  ships  at  sea  that  are  deeply  loaded  make 
less  progress  on  a  voyage  than  those  that  are  lighter,  and 
which  seems  to  be  in  contradiction  to  what  was  last  stated, 
seems  to  me  to  arise  from  the  following  cause  :  that  is, 
that  what  they  gain  by  their  gravity  over  a  lighter  vessel  in 
descending  from  the  top  of  the  wave  or  inclined  plane,  they 
lose  in  ascending  the  next ;  for  it  is  manifest  that  the  sur- 
face of  the  ocean  consists  of  innumerable  inclined  planes, 
or  ascents  and  descents;  but  in  a  river  or  running etream 
the  whole  progress  is  on  a  descent. 

Two  pieces  of  wood  of  the  same  kind  and  of  the  same 
weight,  but  of  different  shapes,  the  one,  for  instance,  a  cy- 
linder with  all  its  transverse  diameters  equal,  the  other  of  a 
conical  form,  with  its  transverse  diameters  or  lines  all  unequal, 
would,  in  my  ppinion,  differ  considerably  in  their  progress 
in  the  same  fluid,  the  cone  making  greater  way  than  the 
cylinder  ;  and  to  this  I  presume  it  may  be  principally  at- 

Vol,  35.  No.  141.  Jan.  1810.  C  tributed 
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:ributed  why  one  ship  sails  better  thaa  another,  and 
which,  on  some  future  occasion,  I  may  attempt  to  demon- 
strate. 

Timber  used  at  sea  to  find  the  direction  of  any  current 
3 ught  to  he  in  its  shape  conical,  and  a  good  deal  so,  but 
the  base  of  the  cone  to  be  rounded,  or  the  sharp  angles  taken 
off,  in  order  that  it  may  pass  more  fairly  through  the  water; 
For  wood  of  this  shape  will  take  the  direction  better,  and 
be  more  easily  observed :  in  such  cases  there  should  always 
be  two  conical  timbers,  and  if  they  both  take  the  tame  di- 
rection, the  tendency  of  the  current  is  certainly  proved. 
No  experiments  can  be  made  on  this  subject  with  South 
Sea  clubs,  such  as  captain  B.  used,  nor  with  anything 
that  will  sink  in  water,  that  is,  with  any  body  specifically 
heavier  than  water. 

Supposing  a  barge  loaded  at  one  end  and  empty  at  the 
other,  and  without  a  helm,  if  it  floated  in  a  fair  and  regu* 
lar  stream  without  currents,  it  would  certainly  proceed 
with  the  heavy  end  foremost,  for  the  same  reasons  that  a 
conical  piece  of  wood,  or  even  a  cylindrical  one  loaded  at 
one  end,  would  go  with  their  heavy  end  foremost  in  a 
fluid,  though  originally  placed  in  a  contrary  direction :  it 
would  be  the  same  with  the  cone  and  cylinder,  if  placed 
across  a  dry  inclined  plane ;  that  end  containing  the  greatest 
quantity  of  matter,  from  its  power  of  overcoming  resist* 
ance,  would  always  have  a  tendency  to  be  foremost.  The 
inclined  plane  of  rivers  and  streams  must,  from  the  number 
of  inequalities  at  bottom,  be  a  very  irregular  one — the  cur* 
rent  will  partake  of  those  irregularities,  and  the  motion' of 
bodies  that  float  in  them  must  be  affected  by  them  in  a  cer- 
tain degree. 

Lastly,  Does  a  body  floating  down  a  stream  or  current, 
and  which  has  a  quicker  progress  than  the  stream  or  cur* 
rent,  receive  any  addition  to  its  motion  from  the  motion 
of  the  fluid  ?  I  think  it  does  not ;  that  it  is  only  indebted 
to  the  fluid  for  its  suspension,  but  that  it  is  to  its  own 
gravity,  and  acting  in  one  mass,  that  it  is  indebted  for  ift 
greater  progress.  On  the  contrary,  I  think  it  loses  in  it* 
velocity  or  progressive  motion ;  for  though  the  floating 
body  be  specifically  lighter  than  the  water,  and  of  coarse 
one  would  imagine  that  it  would  move  slower,  still,  owing 
to  the  causes  already  enumerated,  its  progress  is  quicker: 
but  there  is  a  drawback  on  this  progress ;  because,  if  the 
solid  overtake  the  water,  part  of  its  force  must  be  wasted 
against  that  body  which  moves  slower,  but  in  the  same  di- 
rection. This  case  is  analogous  to  that  of  two  balls  moving 
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In  the  same  direction  with  different  velocities ;  that  with 
the  greater  velocity,  oft  overtaking  the  other,  communicates 

J>art  of  its  force,  and  of  course  loses  so  much  in  its  ve* 
ocity. 

V.  On  Ncevi  Materni. 

To  Mr.  TtUoch* 

Sin,  JL  Hfc  last  Number  of  your  Philosophical  Magazine 
Contains  a  discussion,  by  one  of  your  ingenious  correspon- 
dents, in  support  of  the  old  prejudice  that  certain  congeni- 
tal marks  or  excrescences,  commonly  called  ncevi  materni, 
originate  from  the  influence  of  the  mind  of  the  parent.  As 
the  paper,  no  doubt,  was  written  with  a  serious  object,  I 
xjompiy  with  the  writer's  request  in  forwarding  to  you  for 
publication  some  observations  on  the  subject. 

It  is  agreed  that  ncevi  materni  resemble  known  objects  in 
nothing  more  than  form;  although,  as  Ekceps  (the  wri- 
ter's signature)  observes,  "  more  than  one  volume  has  been 
filled  with  reputed  instances  of  the  effects  of  the  mother's 
imagination  upon  her  offspring."  The  forms,  however,  of 
ncevi  materni  in  general  ate  so  far  from  having  a  resem* 
blance  to  any  known  object,  that  the  experience  of  practi- 
tioners, who  are  in  the  daily  habits  of  operating  on  some, 
and  seeing  many  others,  proves  as  much  as  extensive  ex- 
perience can  prove,  that  the  relatione  of  ncevi  materni  re- 
sembling a  bunch  of  grapes,  or  a  bit  of  bacon,  are  to  be 
classed  with  the  idle  tales  of  the  nursery.  Even  Enceps 
himself  cc  was  for  a  long  time  prepossessed  with  the  same 
notion,"  viz.  that  such  fanciful  forms  of  ncevi  materni  were 
u  idle  tales,"  till  a  case  u  was  related  to  him  bv  an  intelligent 
friend  who  had  seen  a  child  born  with  only  one  leg,  as 
well  as  its  mother,  who  declared  her  firm  belief  that  the 
cause  of  this  imperfection  in  her  child  was  a  violent  fright 
which  she  experienced  from  seeing  a  beggar  suddenly  un- 
cover the  wounded  stump  of  his  thigh."  This,  however, 
is  not  an  example  of  ncetms  muternus,  hut  of  monstrosity. 
Itfow  I  will  seriously  ask  Enceps,  at  what  period  of  preg- 
Jiancy  this  unfortunate  mother  received  such  a  violent 
fright,  In  the  latter  months  of  pregnancy,  after  the  limbs  of 
the  foetus  had  been  formed  ?  The  separation  of  a  limb, 
and  its  still  more  extraordinary  annihilation,  must  then  be 
explained  as  the  effects  of  imagination, — or  in  the  early 
months  of  pregnancy,  before  the  ovum  had  become  organ- 
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zed !  The  imagination  must  then  be  supposed  to  act  on  4 
>art  of  the  foetus  before  such  a  part  had  any  existence.  The 
:ommon  opinion  is,  that  monstrosity  depends  on  original 
onformation  of  the  ovum  ;  nor  is  it  by  any  means  intelli- 
gible that  a  metamorphosis  or  annihilation  of  any  part  of 
he  foetus  can  take  place  from  an  impression  on  the  imagt* 
lation  of  the  parent. 

I  have  said  that  Enceps's  object  in  writing  was  not 
evity  i  but  when  I  came  to  the  tale  of  the  cat  and  the 
;ittens,  my  suspicions  were  somewhat  roused.  f€  A  preg- 
iant  she  cat"  had  its  tail  trodden  upon,  and  lo!  when  she 
ittered  she  had  an  even  number  of  kittens ;  otherwise  the 
iurprising  things  that  did  happen,  could  not  have  happen* 
rcl — that  "  half  of  her  kittens  bad  their  tails  bent  in  the 
niddle!"  and  that  AflZf  had,  not.  The  circumstance  which 
oused  my  suspicion  was  the  gravity  with  which  Encep* 
lays  "  this  fact  (or  rather  this  tale)  seems  to  be  very  im- 
>ortant,  and  to  prove  nearly  to  a  demonstration,  that  the 
magi  nation  of  pregnant  females  has  the  power  of  acting  on 
he  bodily  conformation  of  their  young  11" 

As  a  medical  man,  I  had  reason  to  hope  that  the  old 
prejudice  of  the  perfection  of  the  foetus  being  in  anywise 
contingent  on  the  imagination  of  the  parent  was  at  an  end; 
ind  having  long  been  a  reader  of  your  respectable  Maga- 
zine, I  could  not  observe  Enceps's  reasoning  in  favour  of 
;uch  a  prejudice,  without  presuming  that  it  was  subject  to 
animadversion. 

I  remain,  sir,  your  humble  servant, 

Chirohgicus. 

Ltecember,  1809. 


VI.  Memoir  on  the  Mineralogical  Geography  of  the  Envi- 
rons, of  Paris.  By  Messrs.  Cctvier  and  Brogniart*. 

JL  he  country  in  which  Paris  is  situated  is  perhaps 
3ne  of  the  most  remarkable  hitherto  observed,  from  trie 
succession  of  the  various  soils  which  compose  it,  and  from 
the  extraordinary  remains  of  ancient  organizations  which  k 
contains:  myriads  of  sea  shells,  regularly  alternated  with 
Fresh-water  shells,  form  the  principal  mass :  bones  of  ter- 
restrial animals,  entirely  unknown  even  with  respect  to  their 
genera,  fill  certain  parts  :  other  bones  of  species  remarkable 
From  their  size,  and  the  counterparts  of  which  are  only* 

• 
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found  in  very  distant  countries,  are  scattered  in  the  strata 
nearest  the  surface :  a  strongly- marked  character  of  a  great 
eruption  proceeding  from  the  south-east  is  imprinted  on 
the  forms  of  the  eminences  and  the  directions  of  the  val- 
leys :  in  short,  there  is  no  district  better  adapted  for  making 
us  acquainted  with  the  final  revolutions  which  put  a  ter- 
mination to  the  formation  of  our  continent. 

This  country  has  nevertheless  been  very  little  studied 
under  this  point  of  view ;  and  although  so  long  inhabited 
by  many  enlightened  men,  whatever  has  been  written*  on* 
the  subject  has  been  confined  to  some  detached  fragments, 
and  almost  all  of  thiem  are. either  exclusively  mineralogical, 
without  any  regard  to  organized  fossils,  er  purely  geologi- 
cal, without  reference  to  the  position  of  these  fossils. 

A  memoir  of  Lamanon,  on  the  gypsums  and  their 
fossil  bones,  may  perhaps  form  the  only  exception  to  this 
classification :  we  are  bound,  however,  to  acknowledge  that 
the  excellent  description  of  Montmartre  by  M.  Desmarets, 
the  information  given  by  the  same  author  as  to* the  basin 
of  the  Seine,  in  the  Encyclopedie  Mcthodique^  the  mi- 
neralogical essay  on  the  department  of  Paris  by  M.  Gillet- 
Laumont,  the  extensive  researches  on  the  fossil  shells  of 
the  environs  of  Paris  by  M.  Lamarck,  and  the  geological 
description  of  the  same  district  by  M.  Coupe,  have  been 
advantageously  consulted,  and  have  several  times  directed 
our  steps. 

We  presume  to  think  that  the  task  of  which  we  are  about 
to  present  the  class  with  a  sketch,  will  not  be  without  in- 
terest, notwithstanding  the  works  above  alluded  to. 

Four  years  ago  we  commenced  our  labours;  and  although 
we  have  persevered  in  them  by  making  numerous  excur- 
sions, collecting  specimens  and  information  from  every 
quarter,  we  are  far  ^rom  thinking  we  have  done  enough, 
and  we  earnestly  desire  that  our  readers  may  not  confound 
the  abridgement  which  we  are  about  to  give,  with  the  full 
details  which  we  propose  to  publish.  Some  circumstances 
compel  us  to  present  this  abridgement  at  this  moment,  and 
to  assign  a  date  *  to  such  tedious  and  laborious  researches, 
before  the  happy  period  at  which  we  shall  think  them 
brought  to  a  conclusion. 

From  the  nature  of  their  object,  our  sketches  were  li- 
mited according  to  the  nature  of  the  soil,  and  not  according 
to  arbitrary  divisions. 

We  thought  it  right  therefore,  in  the  first  place*  to  de- 

*  Thii  Memoir- was  printed  in  Jan«  180&-»»EniT. 
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rmine  the  physical  boundaries  of  the  district  which  it  waf 
tr  object  to  study. 

The  basin  of  the  Seine  is  separated  for  a  long  space 
:>m  that  of  the  Loire  by  an  extensive  high  plain,  the 
eater  part  of  which  vulgarly  bears  the  name  of  Beauce, 
id  the  middle  and  driest  part  of  Which  extends  from  the 
>rth-west  to  the  south-east,  over  an  extent  of  more  than 
rty  leagues,  from  Courville  to  Montargis. 
This  plain  is  bounded  towards  the  north-west  by  a  higher, 
id  in  particular  a  more  broken  district,  from  which  the 
irers  Eurc,  Aure,  Hon,  Rille,  One,  Mayenne,  Sarte, 
nine,  and  Loire,  arise.  The  highest  part  of  this  district 
between  Sees  and  Mortagnes,  and  which  formerly  com* 
>sed  the  province  of  Perche,  and  a  part  of  Basse-Nor- 
andie,  and  which  now  belongs  to  the  department  of  the 
rne. 

The  line  of  separation  between  Beauce  and  Perche  pastes 
ose  by  the  towns  of  Bounevalle,  Alluye,  liters*  Cour-> 
He,  Pontgouin,  and  Verneuil. 

On  all  other  sides  the  plain  of  Beauce  overlooks  every 
irrounding  district. 

Its  slope  towards  the  Loire  is  not  interesting  to  our  tub? 
ct. 

The  slope  towards  the  Seine  is  divided  into  two  incli- 
itions,  one  of  which  on  the  we&t  looks  towards  the  Eure^. 
id  the  other  on  the  east  looks  towards  the  Seine. 
The  first  proceeds  from  Dreux  towards  Mantes. 
The  other  begins  from  the  neighbourhood  of  Mantes, 
isses  by  Marly,    Meudon,    Palaiseau,    Marcoussy,   the 
?rte-Alais,  Fontainebleau,  Nemours,  &c. 
But  it  must  not  be  concluded  that  these  two  inclined  planet 
e  straight  or  uniform ;  on  the  contrary,  they  are  in  all  dircc- 
3ns  unequal  and  rugged,  to  such  a  degree  that,  if  this  vast 
ain  were  surrounded  with  water,  its  edges  would  furnish 
llfs,  capes,  and  straits,  and  would  be  every  where  sur- 
unded  by  small  islands.  I 

In  the  same  manner  in  our  environs,  the  long  ipountain 
\  which  are  situated  the  woods  of  St.  Cloud,  Ville- 
Avray,  Marly,  and  Aluets,  and  which  extends  from  Str 
loud  to  the  confluence  of  the  river  Maulde  in  the  Seine,. 
ould  form  an  island  separated  from  the  rest  by  the  strait 
i  which  Versailles  is  situated,  the  little  valley  of  Sevres* 
id  the  great  valley  containing  the  park  of  Versailles. 
The  other  mountain  in  the  form  of  a  fig  leaf,  on  which 
e  situated  Bellevue,  Meudon,  the  woods  of  Verriere,  and 
lose  of  Chaville,  would  form  a  second  island  separated 


<>f  She  Environs  of  Paris.  3£ 

from  the  continent  by  the  valley  of  Bievre  and  that  of  the 
hills  of  Jouy. 

But  afterwards,  from  St.  Cyr  to  Orleans,  there  is  no 
longer  any  complete  inter ruption,  although  the  rivers  Bievre, 
Ivette,  Orge,  Etampes,  Essonne,  and  Loing,  cut  deeply 
into  the  continent  on  the  east  coast,  w4iile  the  rivers  of 
Vesgre,  Voise,  and  Eure,  do  the  same  towards  the  west. 

The  most  rugged  and  uneven  part  of  the  surface,  and 
that  which  would  furnish  most  islands,  would  be  what  it 
vulgarly  called  the  G&tinots  Prangois,  and  particularly  thafr 
part  in  which  the  forest  of  Fontainebleau  is  situated. 

The  slopes  of  this  immense  platform  are  generally  very 
abrupt ;  and  all  the  ravines  which  we  find  in  them,  as  well' 
as  those  of  the  valleys,  and  the  wells  dug  in  the  high  parts/ 
show  that  its  physical  nature  is  the  same  every  where, 
being  formed  of  one  prodigious  mass  of  fine  sand  which 
covers  the  whole  surface,  passing  equally  over  all  the  other 
toils  or  inferior  platforms  which  this  great  plain  overlooks.' 

The  edge  of  this  platform  towards  the  Seine,  from  the 
Maulde  to  Nemours,  will  therefore  form  the  natural  limit 
of  the  basin  which  we  are  about  to  examine. 

From  below  its  two  extremities,  i.  e.  towards  the  Maulde 
and  a  little  beyond  Nemours,  immediately  issue  two 
portions  of  a  platform  of  chalk,  which  extends  in  every 
direction  and  to  a  great  distance,  in  order  to  form  the  whole 
of  Haute  Norm  and  ie,  Picardy,  and  Champagne. 

The  interior  edges  of  this  great  girdle,  which  pass  from 
the  east  by  Montereau,  Sezanne,  and  Epernay;  from  the 
west  by  Montfort,  Mantes,  Gisors,  and  Chaumont,  in  order 
to  approach  Compiegne,  and  which  form  at  the  north-east 
a  considerable  re-entering  angle  which  embraces  the  whole 
of  the  Lkonnois,  complete,  together  with  the  sandy  coast* 
now  described,  the  natural  limit  of  our  basin. 

But  there  is  this  great  difference,  that  the  sandy  platform 
which  comes  from  Beauce  is  higher  than  the  others,  and 
is  consequently  the  most  modern,  and  finishes  completely  ' 
the  stretch  of  coast  which  we  have  marked ;  while,  on  the 
contrary,  the  platform  of  chalk  is  naturally  more  ancient 
and  lower  than  the  rest,  only  ceasing  to  appear  outside  of 
the  girdle  above  mentioned ;  but  so  far  from  being  at  an 
end,  it  visibly  sinks  under  all  the  other  strata :  we  find  it  in 
short  wherever  we  dig  sufficiently  deep  under  the  latter, 
and  it  even  rises  up  in  some  places,  piercing  as  it  were 
through  the  other  strata. 

We  may  therefore  conclude  that  the  materials  which 
torn  pose  the  basin  of  Bans,  in  the  direction*  to  which  our 
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iquiries  were  limited,  have  been  deposited  in  a  vast  holloa 
"gulf*  the  bottom  of  which  was  of  chalk. 
This  gulf  perhaps  formed  a  complete  circle,  or  a  kind 
f  great  lake ;  but  we  cannot  ascertain  this,  in  consequence 
F  its  edges  on  the  south-west  having  been  covered,  as  well 
i  the  materials  of  which  they  were  composed,  by  the  great 
indy  platform  first  mentioned. 

We  may  add  that  this  great  sandy  platform  is  not  the 
nly  one  which  has  covered  the  chalk  ;  there  are  several  in 
hampagne  and  Picardy,  which,  although  smaller,  are  of 
similar  nature,  and  may  have  been  formed  at  the  same 
me.  Like  it,  they  are  placed  immediately  over  the  chalk, 
i  the  places  where  the  latter  was  so  high  as  not  to  admit  of 
s  being  covered  with  the  materials  of  the  basin  of  Paris. 
We  shall  in  the  first  place  describe  the  chalk,  the  most 
lcient  of  the  substances  which  we  have  in  our  environs, 
id  conclude  with  the  sandy  platform,  the  most  recent  of 
ir  geological  productions. 

In  the  intermedium  between  these  two  extremes  we  shall 
>eak  of  less  voluminous  but  more  varied  substances,  which 
id  covered  the  great  cavity  of  the  chalk  before  the  platform 
:  sand  was  deposited  on  some  of  them. 
These  substances  may  be  divided  into  two  soils  (Stages). 
The  first  (which  covers  the  chalk  wherever  it  was  not  suf- 
:iently  high,  and  which  has  filled  the  whole  of  the  bottom 
?  the  gulf,)  is  itself  subdivided  into  two  parts  of  equal 
vel,  and  placed  not  upon  one  another,  hut  end  to  end  : 
z. 

The  platform  of  siliceous  lime  containing  no  shells. 
The  platform  of  lime  with  coarse  shells. 
We  are  sufficiently  well  acquainted  with  the  limits  of 
ii$  soil  on  the  chalky  side,  because  the  chalk  does  not 
>verit;  but  these  limits  are  marked  in  several  places  by 
ie  second  soil,  and  by  the  great  sandy  platform  which 
rms  the  third,  and  which  covers  a  great  part  of  the  two 
hers. 

The  second  soil  will  be  named  gypso^marley. 
It  is  not  generally  spread,  but  merely  scattered  from 
>ace  to  space,  and  as  it  were  by  spots ;  these  spots  also 
e  very  different  from  each  other  in  thickness,  and  in  the 
: tails  of  their  composition. 

These  two  intermediate  soils  as  well  as  the  two  extreme 
ils  are  covered,  and  all  the  vacuities  which  they  have 
It  are  partly  filled,  by  a  fifth  sort  of  soil,  mixed  also  with 
arle  andsilex,  and  which  we  c*\\jresh-water  soil,  because 
abounds  in  fre#h-water  shells  only, 
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We  have  the  honour  to  present  the  class  with  the  first  of 
a  series  of  raineralogical  charts,  in  .which  each  kind  of  soil 
is  coloured  differently. 

<  The  sand  is  fawn-coloured;  gypsum  blue;  shelly  lima 
yellow;  siliceous  lime  violet;  chalk  red  colour;  fresh* 
water  soil  green  streaked  with  white.  We  have  here  marked 
in  plain  green,  the  worn  or  alluvial  sands  which  have  not 
been  tranquilly  deposited,  but  brought  from  other  quarters 
by  currents ;  and  in  dark  brown  the  peaty  soils  formed  along 
the  rivulets  and  round  the  pools  of  water. 

This  chart,  one  of  the  principal  results  of  our  travels,  is 
complete  in  the  coloured  part,  and  we  have  only  left  un- 
foloured  that  with  which  we  are  not  yet  sufficiently  ac- 
quainted. 

Such  are'the  great  masses  of  which  our  district  is  com- 
posed, and  which  form  the  different  strata.  But  on  sub- 
dividing  each  stratum  we  may  attain  still  greater  precision, 
and  obtain  still  more  rigorous  mineralogical  determinations, 
which  will  give  so  many  as  ten  distinct  kinds  of  strata,  of 
which  we  shall  now  present  a  rapid  enumeration.  ..> 

-    Article  I.    Formation  of 'Chalk,  * 

Chalk  forms  in  the  environs  of  Paris,,  as  in  almost  all 
(those  places  where  it  has  been  observed,  a  mass  in  which 
the  strata  are  frequently  so  indistinct  that  we  are  almost 
inclined  to  doubt  whether  it  was  formed  by  beds,  if  we  did 
not  see  these  beds  interrupted  by  silex,  which,  by  their  per- 
fectly horizontal  position,  their  parallelism,  their  continui- 
ties, and  their  frequency,  indicate  successive  and  almost  p$- 
Nodical  depositions. 

Their  respective  distance  varies  according  to  the  place  :  at 
Meudon  they  are  about  two  metres  (78j  Eng.  inches)  from 
<#ch  other,  and  the  space  comprehended  between  any  two 
beds  of  silex  does  not  contain  any  detached  pieces  of  this 
stope.  At  Bougival  thp  beds  are  divided,  and  the  sijejc  if 
inuch  less  abundant. 

The  chalk  which  contains  flints  is  not  pure  carbonated 
lime:  it  contains,  according  to  M.  Bouillon  Lagrange,  about 
O:  U  of  magnesia  and  0*19  of  silex,  the  greatest  part  ofwhich 
is  in  the  /state  of  sand,  which  we  may  separate  by  washing. 
The  fossils  found  in  it  are  not  numerous,  in  comparison, 
with  those  which  we  observe  in  the  strata  of  coarse  lime- 
stone (which  almost  immediately  cover  the  chalk),  but  thpy 
are  entirely  different  from  these  fossils*  not  only  in,  thy 
H*f  ip»j  M  cyep  in  the  gen? n), 
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On  adding  those  which  we  observed  ourselves,  to  those 
rich  have  been  collected  by  M.  Defrance,  we  extend  to 
;  number  of  fifty  the  various  species  of  fossils  with 
iich  we  are  acquainted  in  the  chalk,  of  the  soils  which 
:  the  objects  of  our  study. 

All  the  species  of  these  fossils  have  not  been  as  yet  de« 
mined,  and  we  shall  give  in  our  subsequent  detailed  Mew 
>irs  their  precise  enumeration  and  determination:  wo 
ill  content  ourselves  with  saying  on  the  present  occasion, 
it  we  have  found 
Two  lituoliies. 
Three  vermiculites. 

Some  belemnites,  which,  according  to  M.  Defrance,  artf 
ferent  from  those  which  accompany  the  ammonites  of 
iipact  lime. 

Some  fragments  of  shells,  which,  from  their  tubular  foray 
1  fibrous  structure,  cannot  be  referred  to  any  other  that* 
;  genus  pinna :  but  if  we  were  to  infer  from  the  thick  nes* 
these  fragments  the  size  of  the  individuals  to  which  they 
ist  have  belonged,  we  must  conclude  that  these  testace*' 
ist  have  been  monstrous.  We  measured  pieces  19  milli- 
tres  (*47  inches)  thick,  while  the  thickness  of  the  largest 
ids  of  pinna  known  is  only  two  millimetres  (-08  inches). 
Due  muscle  shell. 
Two  oyster  ditto. 
k  species  of  the  pinna  genus. 
&.  cranium. 

Three  anoniites  (terebraiules), 
3ne  spirorbis. 

Some  ananchites,  the  crustaceous  envelope  of  which  hat 
lained  calcareous  and  assumed  the  sparry  texture,  while 
middle  part  only  is  changed  into  silex. 
5ome  porpytes. 

Tive  or  six  different  polypiers :  one  of  them  seems  to 
ang  to  the  genus  caryophylkea,  and  another  to  the  genus1 
lepora.  This  last  is  generally  brown,  and  in  the  state 
oxidated  iron,  resulting  from  the  decomposition  of 
ites. 

lastly,  some  teeth  of  squall. 

tVe  shall  observe  with  M .  Defrance,  that  there  has  not 
n  found  in  chalk  any  univalve  shell  with  a  simple  and 
ular  spire.    This  fact  is  the  more  remarkable,  as  we 
et  with  these  shells  in  great  abundance,   some  metre*' 
r38  inches)  above  the  chalk,  in  calcareous  strata  also*- 
of  a  different  structure. 

Imong  the  cjuarrie$  and  bills  of  chfelk  which-  we  hav* 
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Visited,  we  shall  mention  Meudon.  The  chalk  is  here  co- 
vered by  plastic  clay  and  coarse  limestone.  The  upper  part 
of  this  mass  is  as  it  were  broken,  and  presents  a  kind 
of  rubble  (breche),  the  fragments  of  which  are  chalk,  and 
the  intervals  clay. 

The  highest  part  of  the  mass  of  chalk  appeared  to  us  to  he 
above  the  glasswork  of  Sevres.  It  is  15  metres  (49£  feet) 
above  the  Seine,  This  disposition  raises  up  all  the  strata  of 
soil  which  surmount  it,  and  seems  at  the  same  time  to  di- 
minish their  thickness.  The  mass  of  stone  is  sensibly  in* 
dined  towards  the  banks  of  the  river* 

At  Bougival,  near  Marly,  the  chalk  is  almost  entirely  ex- 
posed in  some  places,  being  only  covered  by  calcareous 
Stones  of  a  very  fine  grain,  but  in  fragments  more  or  less 
large,  and  scattered  in  a  marley  sand,  which  is  almost  pure 
pX  the  top. 

Amidst  these  fragments  we  find  geodites,  of  a  yellowish- 
white  limestone,  compact  and  fine  grained,  with  sparry 
laminse,  and  small  c  avities  strewed  with  very  small  crystals 
pf  carbonated  lime.  The  paste  of  these  geodites  contains  a 
multitude  of  small  spiral  univalve  shells  ;  which  seems  t* 
prove  that  this  limestone  does  not  belong  to  the  chalk  for* 
^nation. 

Among  these  geodites  we  found  one,  which  presented  a 
large  cavity  fringed  with  long  and  acute  limpid  crystals, 
upwards  of  two  centimetres  ("79  inches)  long. 

Mechanical  division  alone  informed  us,  that  these  crystals 
belonged  to  the  species  of  sulphated  strontian,  and  a  more 
attentive  examination  of  their  form  instructed  us  that  they 
constituted  a  new  variety.  M.  Hauy,  to  whom  we  com- 
municated the  circumstance,  called  it  apotamous  sulphated 
Strontian. 

These  crystals  present  rhomboidal  prisms  with  fout 
panes,  the  angles  of  which  are  the  same  with  those  of  the 
prism  of  the  unitary,  or  blunted  (emoussee)  varieties,  &c, 
i.  e.  77°  &  and  1Q2°  $&.  They  are  terminated  by  pyramids 
with  four  faces  and  very  acute.  The  angle  of  incidence  of 
the  faces  of  this  pyramid  on  the  adjacent  panes  is  16]°  1&9 
The  faces  are  produced  by  a  decrement  by  two  ranges  to  the 
left  and  right  of  the  angle  E  of  the  subtractive  molecule. 
This  is  a  law  which  had  not  hitherto  been  recognized  in 
fhe  varieties  of  sulphated  strontian  examined,  to  this  day, 

Jts  sign  will  be  E  E*  *E. 

The  crystals  of  strontian  hitherto  observed  in  the  envi- 
fpns  of  Paris  are  extremely  sjnall,  an4  fringe  the  sides  of 

som$ 


I  On  the  Mineralogical  Geography 

me  of  the  geodites  of  strontian  found  in  the  green  marles 
gypsous  formation  ;  but  we  have  not  as  yet  seen  any  of 
em  so  large  and  so  well  defined. 

Article  II.     Formation  of  Plastic  Argil. 

Almost  the  whole  surface  of  the  mass  of  chalk  is  covered 
th  a  stratum  of  plastic  clay  which  has  some  very  remark  - 
le  common  characters,  although  it  presents  sensible  dif* 
ences  in  various  points. 

This  clay  is  unctuous,  to  the  touch  tenacious,  and  con* 
ns  silex,  but  very  little  lime;  so  that  it  does  not  effer- 
»ce  with  the  acids.  It  is  even  absolutely  infusible  in  a 
rcelain  furnace  when  it  does  not  contain  too  great  a 
>  port  ion  of  iron. 

It  varied  considerably  in  colour  :— at  Moret  in  the  forest 
Dreux,  it  is  very  white :  at  Monte reau,  Houdan,  and 
►nde,  it  is  gray  :  pure  slate  gray,  slate  gray  mixed  with 
I,  and  almost  pure  red,  throughout  the  whole  south  of 
ris,  from  Gentilly  to  Meudon. 

This  plastic  clay  is,  according  to  its  various  qualities, 
ployed  in  making  porcelain,  stone-ware,  crucibles,  or 
nmon  red  earthenware.  It  is  never  effervescent  nor  fu- 
le.  The  red  colour,  the  pyritous  grains,  the  portions  of 
?x,  the  small  fragments  of  chalk,  and  the  crystals  of 
enite  which  it  sometimes  contains,  are  the  only  defects 
ind  in  it. 

This  stratum  varies  much  in  thickness :  in  some  parts 
s  16  metres  (52-j-  feet)  and  upwards;  in  others  it  forms 
ly  a  thin  covering  of  one  or  two  decimetres  (4  or  8  inches). 
[t  seems  almost  certain,  that  no  marine  nor  terrestrial 
sil  is  found  in  this  clay,  at  least  we  have  not  seen  any, 
ler  in  the  different  strata  we  examined  in  their  respective 
sitions,  or  on  the  large  heaps  which  we  repeatedly  ex- 
ined,  in  the  numerous  manufactories,  in  which  it  is 
d  ;  besides  which,  the  workmen  who  dig  up  this  article 
the  south  of  Paris  assured  us,  that  they  never  found  in  it 
1  shells,  bones,  wood,  or  vegetables. 
Dolomieu,  who  discovered  this  same  bed  of  clay  be-* 
;en  the  chalk  and  the  coarse  limestone  in  the  elbow 
med  by  the  Seine  in  front  of  Rolleboise,  says  indeed 
it  fragments  of  bituminous  wood  have  been  found  in  it* 
1  that  they  have  been  even  taken  for  coal ;  but  he  re- 
rks,  that  these  small  woody  portions  have  been  found  iq 
ces  rolled  down  from  the  bank,  which  may  have  en- 
oped  them  at  a  period  posterior  to  the  primitive  deposit 
this  clay. 

The 
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»  Th£  places  mentioned  above  prove,,  that  this  stratum  of 
clay  is  very  extensive,  and  preserves  throughout  its  who!* 
'extent  its  principal  characters  of  formation  and  position. 

If  we  compare  the  descriptions  we  have  given  of  the 
"beds  of  chalk  and  beds  of  plastic  clay,  we  shall  remark  s 
1st,  That  not  only  we  do  not  find  in  the  clay  any  of  the 
fossils  met  with  in  the  chalk,  but  we  do  not  even  find  any 
fossil  in  it.  8d,  That  there  is  no  insensible  passage  be* 
tween  the  chalk  and  the  clay,  since  the  parts  of  the  bed  of 
clay  most  adjacent  to  the  chalk  do  not  contain  lime  more 
than  the  other  parts. 

•  *  It  appears  to  us  that  we  may  conclude  from  these  obser* 
▼ations,  in  the  first  place,  that  the  liquid  which  has  depo- 
sited the  bed  of  plastic  clay  was  very  different  from  that 
which  deposited  the  chalk,  since  it  does  not  contain  car* 
bonated  lime  in  any  sensible  quantity,  and  since  none  of 
the  animals  live  there  which  inhabited  the  waters  that  de- 
posited the  chalk.  Secondly,  that  there  must  necessarily 
have  been  a  distinctly-marked  separation,  and  perhaps  even 
a  long  period  of  time  between  the  deposit  of  the  chalk  and 
that  of  the  clay,  since  there  is  no  transition  between  these 
two  kinds  of  soil.  The  kind  of  broken  fragments  of  chalk 
and  clay  which  we  remarked  at  Meudon  *  even  seems  to 
prove  that  the  chalk  was  solid  when  the  clay  was  deposited. 
This  earth  is  insinuated  between  the  fragments  of  chalk 
produced  on  the  surface  of  the  chalky  soil  by  the  motion  of 
the  waters,  or  by  some  other  cause. 

The  two  kinds  of  soil  which  we  have  described  have  been 
produced,  therefore,  under  completely  different  and  even 
well-defined  circumstances.  They  are  the  results  of  the 
most  distinct  and  best  characterized  formations  which  can 
be  found  in  geology,  since  they  differ  in  their  chemical  na- 
ture, in  the  Kind  of  stratification,  and  above  all  in  the  kind 
of  fossils  which  we  meet  with  in  them. 


Article  III.    Formation  of  Sand  and  of  coarse  Limestone* 

.  The  coarse  limestone  does  not  always  immediately  cover 
the  clay,  being  frequently  separated  by  a  stratum  of  sand 
of  various  thickness.  We  cannot  say  whether  this  sand 
belongs  to  the  formation  of  the  calcareous  earth,  or  to  that 
of  the  clay.  We  have  not  found  shells  in  it,  in  the  few 
places  where  we  have  observed  it,  which  would  give  it  an 

*  See  pxge  41. 
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rillAceous  formation  ;  but  the  lowest  calcareodff  strftam 
mg  generally  sandy  and  always  filled  with  shells,  we  <kf 
t  as  yet  know  if  this  sand  be  different  from  the  first,  of 
it  be  the  same  formation..  What  would  lead  us  to  sup* 
se  that  it  was  different  is,  that  the  sand  next  the  clay* 
lich  we  have  seen,  is  generally  very  pure,  although  of  a 
I  or  blueish  gray  colour  $  it  is  refractory,  and  frequently 
very  coarse  grains. 

The  calcareous  formation  reckoned  from  this  sand  is  com* 
Bed  of  alternate  strata  of  coarse  limestone,  paore  or.  lest 
rd,  of  argillaceous  marie,  and  even  leafy  clay  in  very 
n  strata,  and  of  calcareous  marie;  but  it  must  not  be 
iposed  that  these  various  strata  are  placed  there  by 
Mice,  and  without  following  some  general  law:  they 
iformly  follow  the  same  order  of  superposition  in  the 
isiderable  extent  of  soil  which  we  have  examined.  la 
ne  places  several  of  them  are  entirely  wanting,  or  arc 
y  thin ;  but  that  which  was  the  lowest  in  one  district 
irer  becomes  the  uppermost  in  any  other, 
rhis  constancy  in  the  order  of  superposition  of  the  thin* 
Jt  strata,  and  over  an  extent  of  12  myriametres  (74-J-  miles) 
least,  is  in  our  opinion  one  of  the  most  remarkable  facts 
ich  we  have  established.  From  this  there  ought  to  result 
>st  interesting  consequences  to  the  arts  and  to  geology, 
rhe  means  which  we  have  employed  for  ascertaining,  in 
:  midst  of  so  great  a  number  of  calcareous  beds,  a  stra- 
ti already  observed  in  a  very  distant  district,  is  taken 
m  the  nature  of  the  fossils  contained  in  each  stratum, 
:se  fossils  being  generally  the  same  in  the  corresponding 
ata,  and  present  differences  of  species  sufficiently  re- 
rkable  between  one  system  of  strata  and  the  other.  This 
1  mark  which  has  not  as  yet  deceived  us. 
[t  must  not  be  thought,  however,  that  the  difference 
ween  one  stratum  and  another  is  equally  well  marked 
:h  that  between  the  chalk  and  the  limestone.  If  this  was 
:  case,  we  should  have  an  equal  number  of  distinct  forma- 
ns  ;  but  the  characteristic  fossils  of  one  stratum  become 
s  numerous  in  the  next  superior  stratum,  and  disappear 
npletely  in  the  rest,  or  are  replaced  gradually  by  newfos- 
\  which  had  not  as  yet  appeared. 
We  now  proceed  to  point  out  (following  the  same  course) 
1  principal  systems  of  strata  whb:.h  may  be  observed  in 
\  coarse  limestone.  In  the  detailed  Memoir  about  to  be 
blished  will  be  found  the  complete  description,  stratum 
stratum,  of  the  numerous  quarries  which  we  have  ob- 
ved  in  order  to  procure  materials  for  our  publication. 

Tfa* 
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The  lowermost  strata  of  calcareous  formation  are  the 
best  characterized  :  they  are  very  sandy  and  frequently 
even,  rather  sandy  than  calcareous.  When  they  are  solid* 
they  are  decomposed  and  fall  into  dust  on  the  first  ex* 
posure :  this  kind  of  stone  therefore  is  not  fit  to  be  used. 

The  shelly  limestone  which  composes  it,  and  even  the 
sand  which  sometimes  supplies  its  placet,  almost  always 
contain  green  earth  in  powder  or  in  small  grains.  This 
earth,  from  our  experiments,  appears  tn  be  analogous  to 
terra  veronica.  It  owes  its  colour  to  iron ;  it  is  found  im 
the  lower  strata  only  :  we  do  not  find  it  in  the  chalk,  in 
the  clay,  nor  in  the  middle  or  upper  calcareous  strata,  and 
we  may  regard  its  presence  as  a  certain  indication  of  the 
proximity  of  plastic  clay,  and  consequently  of  chalk. 
But  what  characterizes  still  more  particularly  this  system 
of  strata,  is  the  prodigious  quantity  of  fossil  shells  which 
it  contains.  In  order  to  give  an  idea  of  the  number  qi 
species  which  these  strata  contain,  it  will  be  sufficient  to 
say  that  M.  Defrance  has  found  more  than  six  hundred 
species*  all  of  which  have  been  described  by  M.  La* 
marck. 

We  have  to  remark  that  most  of  the  shells  of  the  lowest 
of  these  strata  are  much  further  removed  from  the  present 
existing  species,  than  those  of  the  upper  strata.  We  shall 
mention  among  the  fossils  peculiar  to  these  lower  strata, 

{>eriwinkles,  oysters,  muscles,  pinnae,  calyptreae,  pyrulae, 
arge  tellines,  tcrcbellae,  porpytes,  madrepores,  and  parti* 
cularly  nummulites  and  rungites. 

Such  are  the  names  of  the  most  remarkable  shells  in 
this  stratum  :  we  ought  to  remark  that  it  was  not  in  the 
depot  of  Grignon  alone  that  we  gathered  the  specimens 
we  have  described  ;  such  examples  would  not  have  charac- 
terized the  system  of  strata  which  we  wish  to  make  our 
readers  acquainted  with  :  we  chose  them  from  the  quarries 
of  Sevres,  Meudon,  Issy,  Vaugirard,  Gentilly ;  in  the  strata 
of  Gucspelle;  in  those  of  Pallery  near  Chaumont,  &c. 

It  is  in  this  same  stratum  that  we  find  the  camerines. 
They  are  either  by  themselves  or  mixed  with  madrepores  and 
the  preceding  shells.  They  are  always  the  lowest,  and 
consequently  the  first  which  are  deposited  on  the  chalky 
formation ;  but  this  is  not  the  case  every  where.  We  have 
found  some  of  them  near  Villers-Cotteret,  in  the  valley 
of  Vaucienne  ;  and  at  Chantilly  on  the  declivity  of  the 
mountain.  They  are  mixed  here  with  shells  in  good  pre- 
servation, and  with  coarse  grains  of  quartz,  which,  to- 
gether, make  it  a  kind  of  puddingstone,  on  Mount  Ga- 
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eloti  near  Complegne,  and  Mount  Ouin  near  Gi- 
>rs,  &c. 

Another  character  peculiar  to  the  shell*  of  this  straturri 
,  that  thev  are  mostly  very  entire  and  well  pregerved,  be- 
ig  easily  detached  from  their  rock,  and  some  of  them 
ive  preserved  their  pearly  state.  In  all  the  preceding 
laces,  and  in  others,  this  is  less  remarkable  ;  because  w? 
icertained  that  the  sandy  calcareous  strata,  which  contairi 
lese  shells,  immediately  follow  the  plastic  clay  which  covert 
te  chalk  ;  and  it  is  by  these  multiplied  observations  that 
e  recognized  the  generality  of  the  scale  which  we  have 
id  down. 

The  other  systems  of  strata  are  less  distinct,  and  we 
ive  not  as  yet  been  able  to  arrange  the  numerous  obser- 
itions  which  we  have  made,  in  order  to  establish  with 
ecision  the  succession  of  the  different  fossils  which  ought 

characterize  them.  We  can  announce,  however,  that, 
Dm  our  inspection  of  the  quarries  to  the  south  and  west 
'  Paris,  from  Gentilly  to  Villepreux  and  Saint-Germain, 
e  strata  above  those  which  we  have  described  succeed 
ch  other  in  the  following  order. 

1.  A  soft  stratum  frequently  of  a  greenish  coloitr,  this  is 
lied  the  green  lank  by  the  workmen.  It  frequently  ex- 
bits  on  its  lower  surface  brownish  marks  of  leaves  and 
ilks  of  vegetables. 

2.  Gray  or  yellowish  strata,  sometimes  soft,  sometimes 
ry  hard,  and  containing  chiefly  roundish  venuses,  cani- 
eys,  and  particularly  tuoerculated  cerites,  which  last  are 
metimes  in  prodigious  quantity.  The  upper  and  middle 
.rt  of  this  stratum,  frequently  hard,  is  a  very  good  stone 
lilding,  and  is  known  by  the  name  of  the  rock. 

3.  Lastly,  and  towards  the  upper  part,  a  stratum,  not 
ick  but  hard,  which  is  remarkable  from  the  prodigious 
lantity  of  small  long  and  striated  tellines  which  it  pre- 
nts  in  its  seams.  These  tellines  are  laid  horizontally, 
d  closely  wedged  against  each  other.  They  are  generally 
lite. 

Above  these  last  strata  of  coarse  limestone  we  find  hard 
lcareous  marles  divided  into  fragments,  the  faces  of  which 
e  generally  covered  with  a  yellow  coating  and  with  black 
nd rites.  These  marles  are  separated  by  soft  calcareous 
arles,  by  argillaceous  marles,  and  by  calcareous  sand,  which 
sometimes  agglutinated,  and  it  contains  horny  silex  with 
irizontal  zones.  We  refer  to  this  system  the  stratum  of 
e  quarries  of  Neuilly,  in  which  we  find  crystals  of  quarts 
d  rhomboidal  crystals  of  variegated  carbonate  of  lime. 

Bui 
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But  what  characterizes  more  particularly  this  last  system 
of  strata  of  calcareous  formation,  is  the  absence  of  every 
shell  and  of  every  other  fossil. 

It  results  from  the  observations  which  we  have  related : 

1st,  That  the  fossils  of  coarse  limestone  have  been  de- 
posited slowly  and  in  a  calm  sea,  since  these  fossils  are 
deposited  by  regular  and  distinct  strata;  that  they  are  not 
Indiscriminately  mixed,  and  that  most  of  them  are  in  a 
state  of  perfect  preservation,  however  delicate  may  be  their 
texture;  the  points  of  the  prickly  shells  being  very  often 
unbroken. 

2dly,  That  these  fossils  are  entirely  different  from  those  of 
the  chalk. 

3dly,  That  in  proportion  as  the  strata  of  this  'formation 
were  deposited,  the  number  of  the  species  of  shells  dimi- 
nished until  no  more  are  found.  The  waters  which  formed 
these  strata  either  have  not  contained  any,  or  have  lost  the 
property  of  preserving  them. 

There  can  be  no  doubt  that  things  went  on  very  differently 
in  these  seas  from  what  they  do  at  present  in  the  waters  of 
the  present  day  ;  where  no  strata  are  formed,  the  species  of 
shells  found  in  them  are  always  the  same  in  the  same  regions; 
we  do  not  find,  for  example,  since  we  began  to  fish  for 
oysters  on  the  shores  of  Concale,  that  this  kind  of  shell-fish 
has  been  replaced  by  other  kinds. 

Art.  IV.     Gypsous  Formation. 

The  soil  which  we  are  now  about  to  describe,  is  one  of 
the  clearest  examples  of  what  is  meant  by  the  word  forma- 
tion. Here  we  find  strata  very  different  from  each  other 
in  their  chemical  nature,  but  evidently  formed  together. 

The  soil  which  we  call  gypsous  is  not  composed  of  gyp- 
sum alone,  it  consists  of  alternate  strata  of  gypsum  and  of 
argillaceous  and  calcareous  marie.  These  strata  have  pursued 
an  order  of  superposition,  which  has  been  always  the  same, 
in  the  great  gypsous  girdle  which  we  have  studied,  and 
which  extends  from  Meaux  to  Triel  and  Grisy.  Some 
strata  are  wanting  in  certain  districts  ;  but  those  which  re- 
main are  always  in  the  same  respective  position. 

The  gypsum  is  placed  immediately  above  the  limestone, 
and  it  is  impossible  to  doubt  this  superposition.  The  posi- 
tion of  the  gypsum£quarries  of  Clainart,  Meudou,  and  Ville- 
d'Avray,  is  above  coarse  limestone  wrought  in  the  same 
places;  that  of  the  quarries  of  the  mountain  of  Triel,  the 
superposition  of  which  is  still  more  evident ;  lastly,  a  well 
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|dug  in  the  garden  of  M.  Lopez  at  Fontenay-aux-Roses, 
Iwhich  first  passed  through  the  gypsum,  and  afterwards 
Bthe  limestone,  are  ample  proofs  of  the  position  of  the 
Igypsum  on  the  limestone. 

I  The  ;' -.■psous  hillocks  have  a  peculiar  appearance,  which 
Irenders  them  conspicuous  at  a  great  distance  :  as  they  are 
H  always  placed  upon  the  limestone,  they  form  an  'he  higher 
I eminent ■:  a  kind  of  second  conical  or  elongated  hillock, 
|always  distinctly  marked. 

We  shall  exhibit  the  details  of  this  formation,  by  taking, 
las  an  example,  the  mountain  which  presents  the  most 
■complete  collection  of  strata;  and  although  Montmartre 

I  been  already  well  described,  it  is  still  the  best  and  the 

ast  interesting  example  that  can  be  selected. 

We  have  recognized,  both  at  Montmartre  and  on  the 
■hillocks  which  seem  to  form  the  continuation  of  this  emi- 
lnence,  three  masses  of  gypsum.  The  lowermost  is  cora- 
Iposed  of  alternate  and  thin  strata  of  gypsum,  frequently 
laeleniious,  of  nolid  calcareous  marles,  and  of  very  scaly 
largillaceous  marles.  It  is  in  the  former  that  we  chiefly  see 
line  coarse  crystals  of  lenticular  yellowish  gypsum,  and  it 
lis  in  the  latter  that  we  find  the  menilite  silex.  We  are  not 
I  acquainted  with  any  fossil  in  this  mass,  which  is  the  third, 
of  llic  quarries; 

The  second  or  intermediate  mass  differs  from  the  fore. 
I  going  only  because  the  gypsous  beds  are  thicker,  and  the 
I  mark-y  strata  are  less  numerous.  We  ought  to  remark  that 
|  among  these  masses,  that  which  is  argillaceous,  compact,  and 

a  marbled  gray  appearance,  serves  for  building-stone.  It 

chiefly  in  this  mass,  that  fossil  shell-fish  have  been  seen. 
I  No  other  fossils,    however,  are  found  in  it;  but  sulphated 
|sironltan  has  lately  been  discovered  in  it,  in  scattered  frag* 
its,  in  the  lower  part  of  the  marble-like  marie. 

The  superficial  mass,  which  the  workmen  call  the  first, 

I  is  in  every  respect  the  most  remarkable,  and  the  most  im- 

I  portant.     It  is,  besides,  much  more  extensive  than  the  rest, 

iince  it  is  in  some  places  2*  metres  (SS  feel)  thick,  inter- 

upttd  only  by  a  small  number  of  marley  strata;  and  hi 

Utme  places,  as  at  Dainmartin  and  Montmorency,  it  is  sir 

I  tuatcd  almost  immediately  under  the  vegetable  earth. 

The  lowermost  beds  of  gypsum  in  this  first  mass  con- 
ain  silex.     The  silex   and   gypsum   seem  as  if  mutually 
|  dissolved  in  each  other.     The  intermediate -beds   are  na- 

rally   divided   into   coarse  prisms,  with  several   planes, 

lich  M.  Desmarets  has  drawn  extremely  well.  They 
I    ri    called  the  high  pillars.    Finally,  the  uppermost  strata 
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are  interlaid  with  marie :  they  are  but  thin,  and  are  alter- 
nated with  strata  of  marie ;  there  are  generally  five  such, 
which  are  continued  to  great  distances. 

But  these  facts,  which  are  already  known,  are  not  the 
most  important :  we  mention  them  only  that  they  may  be 
brought  under  view  at  one  glance.  The  fossils  which  this 
mass  contains,  and  those  contained  in  the  marie  that  covers 
it,  present  observations  of  a  different  interest. 

It  is  in  this  first  mass  that  we  daily  find  the  skeletons  of 
unknown  birds  and  of  quadrupeds,  which  have  been  already 
described  by  one  of  us  (M.  Cuvier)  in  a  separate  memoir*. 
To  the  northward  of  Paris  they  are  in  the  gypsous  mas* 
itself;  here  they  have  preserved  their  solidity,  and  are  only 
surrounded  by  a  very  thin  stratudi  of  calcareous  marie  ;  but 
in  the  quarries  to  the  southward,  they  are  frequently  in  the 
marie  which  separates  the  gypsous  strata  :  they  have  then 
a  great  degree  of  friability.  We  shall  not  revert  to  the 
manner  in  which  they  are  situated  in  the  mass  ;  upon  their 
state  of  preservation,  species,  &c.  these  objects  having  been 
sufficiently  developed  in  the  Memoirs  which  we  have  men- 
tioned. We  have  also  found  in  this  mass,  bones  of  tortoise* 
and  skeletons  of  fish. 

JJut  what  is  much  more  remarkable,  and  much  more  im- 
portant from  the  consequences  that  result  from  it,  is,  that 
we  find,  although  very  rarely,  fresh-water  shells.  Indeed, 
one  only  is  sufficient  to  demonstrate  the  truth  of  the  opi- 
nion of  Lamanon  and  some  other  naturalists,  who  think 
that  the  gypsums  of  Montmartre,  and  of  the  other  hillocks 
of  the  basin  of  Paris,  have  been  crystallized  in  fresh-water 
lakes.     We  shall  relate  new  facts  in  confirmation  of  this. 

In  the  last  place,  the  superficial  mass  is  essentially  charac- 
terized by  the  presence  of  the  skeletons  of  mammiferae. 
These  fossil  bones  serve  to  point  it  out  where  it  occurs  in 
isolated  masses ;  for  we  have  never  been  able  to  discover 
that  they  have  been  found  in  the  lower  masses. 

Above  the  gypsum  are  placed  strong  strata  of  marie, 
sometimes  calcareous,  and  sometimes  argillaceous. 

It  is  in  the  lower  beds,  and  in  a  white  and  friable  calca- 
reous mass,  that  we  have  at  various  times  met  with  trunks 
of  palm-trees  converted  into  silex.  They  were  lying  flat, 
and  of  a  large  bulk.  It  is  in  this  same  system  of  strata  that 
we  found  (but  only  at  Romainville)  shells  of  the  genus 
h/mnea  and  planorbes,*  which  seem  to  differ  in  no  respect 
from  the  species  now  existing  in  our  marshes.  One  of  us 
has  already  communicated  this  important  fact  to  the  class. 

*  Published  in  Aimales  du  Musium. 
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I  proves  that  these  marles  are  of  fresh-water  formation, 
like  the  gypsums  which  they  cover. 

I  Above  these  white  marles  are  also  seen  very  numerous 
I  frequently  thick  argillaceouB  or  calcareous  marles,  in 
which  no  fossil  has  been  as  yet  discovered. 
I  We  afterwards  met  with  a  small  bed  six  decimetres  (24 
Inches)  thick,  of  a  scaly  yellowish  marie,  which  contains 
lo  wards  its  lower  part  scraps  of  earthy  sulphated  strontian, 
I  ■  a  little  above  a  thin  bed  of  small  elongated  t  el  linen,  which 
lire  lying  flat,  packed  closely  into  each  other.  This  bed, 
which  seems  to  be  unimportant,  is  nevertheless  remarkable 
In  the  first  place  from  its  great  extent :  we  have  observed  it ' 
I  ■:.  >ace  more  than  ten  leagues  (27f  miles)  long  and  more 
lhan  lour  ( 1 1  miles)  broad,  always  in  the  same  place  and  of  the 
lame  thickness.  It  is!so  thin,  that  we  ought  to  know  pre- 
cisely where  it  lies,  in  order  to  mid  it  out.  Secondly,  bee au so 
It  serves  as  a  limit  to  the  fresh-water  formation)*,  and  tndi- 
I  ■ .  -.  the  sudden  commencement  of  a  new  marine  formation. 
I  In  fact,  all  the  shells  which  we  meet  with  above  this  bed 
I     tellines  are  also  marine. 

I  We  fiud  at  first,  and  immediately  afterwards,  a  strong 
I :  constant  stratum  of  greenish  argillaceous  earth,  which 
■Trout  its  thickness,  colour,  and  continuity,  may  be  recog- 
nized at  a  great  distance.  It  serves  as  a  guide  to  the  tellines, 
I  it  is  beneath  it  that  we  find  them.     It  contains  no 

lather  fossil,  but  merely  argilio- calcareous  geodites  and 
I  .-.:■  -  of  sulphated  strontian.  This  earth  is  employed  iu 
■he  manufacture  of  coarse  pottery. 

I  TJni  four  or  five  beds  of  marie  which  succeed  the  green 
I  arc  not  thick,  nor  do  they  seem  to  contain  fossils  ; 

I  these  beds  are  immediately  covered  by  a  stratum  of  yel- 
luw  argillaceous  marie,  which  is  strewed  with  fragments 
lof  sea  shtlls  which  belong  to  the  genera  cerites,  trochi, 
Bmactres,  venus,  cardinal,  &c.  We  also  meet  with  frag- 
Imcnts  of  the  bones  of  a  thornback. 

I  Almost  all  the  beds  of  marie  which  succeed  the  latter 
Bprefent  fossil  sea  shells,  but  they  are  bivalves  only;  and 
It  he  last  strata  (those  which  are  immediately  below  argilla- 
Iccous  sand)  contain  two  very  distinct  oyster  beds.  The 
■first  and  lowermost  is  composed  of  very  thick  large  oyster- 
Ishells:  some  of  them  exceed  a  decimetre  (4  inches)  in  length. 
lAfterwmls  comes  a  stratum  of  whitish  marie,  without  shells, 
Ithen  a  second  very  strong  oyster  bed,  bnt  subdivided  into 
Iseveral  beds.  These  oyster  shells  are  brown,  ronch  smaller 
land  thinner  than  the  above.  These  last  beds  of  oysters  arc 
■very  iiequent,  and  we  have  not  perhaps  seen  them  twice 
|  M, 
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fail,  in  the  numerous  hillocks  of  gypsum  which  we  have 
examined.  The  gypsous  formation  is  frequently  terminated 
by  a  mass,  more  or  less  thick,  of  argillaceous  sand,  which 
contains  no  shells. 

Such  are  the  strata  which  generally  compose  the  gypsous 
formation.  We  were  at  first  ted  to  divide  it  into  t\vo,  and  to 
Separate  the  history  of  the  marine  marles  of>  the  top  from 
those  of  the  gypsum,  and  of  the  fresh* water  marles  at  the 
bottom ;  but  the  strata  are  so  similar  to  each  other,  and 
accompany  each  other  so  constantly,  that  we  have  thought 
it  right  merely  to  point  out  this  division  without  making  it 
in  reality. 

It  now  remains  to  say  a  few  words,  as  to  the  principal 
differences  presented  by  the  hillocks  which  belong;  to  this 
formation.  The  gypsous  hillocks  form  a  kind  of  long  and 
broad  zone  directed  from  the  south-east  to  the  north-east, 
over  a  breadth  of  about  six  leagues  (\6\  miles).  It  seems  that 
in  this  zone  it  is  only  the  eminences  of  the  centre  which 
present  distinctly  the  three  masses  of  gypsum.  Those  of  the 
edges,  such  as  the  plaster  quarries  or  Claraart,  Bogneux, 
Antoni,  Mont  Valerian,  Grisy,  &c.,  and  those  of  the 
extremities,  such  as  the  plaster  quarries  of  Chelles  and 
Triel,  possess  only  a  single  mass.  This  mass  seems  to  us 
to  be  analogous  to  that  which  the  workmen  call  the  first, 
i.  e.  the  most  superficial,  since  we  find  in  it  the  fossils  of 
the  mammiferse  which  characterize  it ;  and  since  we  do  not 
find,  in  its  marles,  those  coarse  and  numerous  crystals  of 
lenticular  gypsum  which  we  observe  in  the  marles  of  the 
second  and  of  the  third  mass. 

Sometimes  the  marles  above,  are  almost  entirely  wanting: 
sometimes  the  gypsum  itself  is  totally  wanting,  or  reduced 
to  a  thin  bed.  In  the  first  case  the  formation  is  repre- 
sented by  the  green  marles,  accompanied  with  strontian. 
The  gypsous  iormations  of  the  park  of  Versailles  near  Saint 
Cyr,  those  of  Viroflay,  are  in  the  former  state,  and  those 
of  Meudon  and  Ville-d'Avray  are  in  the  latter. 
'  We  ought  to  mention  here  what  has  been  said  of 
another  work  *,  namely,  that  the  gypsous  soil  of  the  en- 
virons of  Paris  cannot  be  referred  with  accuracy  to  any  of 
the  formations  described  by  M.  Werner  or  his  followers. 
We  have  on  the  above  occasion  assigned  our  reasons,  which 
it  is  needless  to  repeat. 

•  Brogniart,  Min£ralogie,  torn.  i.  p.  177. 
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Art.  V.    Formation  of  Sea- Sand  and  of  Freestone. 

This  soil  is  not  extensive,  and  seems  to  form  a  succession 

the  formation  of  the  marles  of  gypsum.  We  should 
en  have  brought  them  together,  it  it  had  accompanied 
sm  as  constantly  as  the  marles  accompany  the  gypsum, 
d  if  it  had  not  been  frequently  separated  by  a  consider- 
le  argillaceous  mass,  stripped  of  every  fossil,  and  very 
Jerent  in  its  nature  from  that  which  we  are  now  about  to 
scribe. 

What  we  have  said,  shows  that  this  formation  generally 
vers  the  gypsous  formation.  It  consists  in  beds  of  sili- 
ous  sand,  frequently  very  pure  and  agglutinated  into  free- 
me,  which  contains  sea  shells  of  various  kinds,  and  all 

them  of  the  same  kind  as  those  of  Grignon.  We  have 
re  recognized  the  same  oysters,  the  same  calyptreae,  the 
me  tellines,  and  the  same  cerites. %  Sometimes  the  shells 
emselves  exist,  and  are  in  a  calcareous  state,  while  in 
her  places  nothing  remains  of  them  but  the  external  im- 
essions  or  moulds. 

We  found  this  freestone  and  sea  sand  on  the  top  of  Mont- 
aurtre,  at  Romainville,  at  Saint  Prix  near  Montmorency, 
mgjumeau,  &c.  In  these  last  we  also  remark  fossil 
lam. 

We  cannot  help  reflecting,  when  looking  at  these  fra- 
mes, filled  with  the  same  shells  as  those  of  Grignon,  on  the 
igular  circumstances  that  must  have  presided  over  the 
rmation  of  the  strata  we  have  examined.  On  beginning 
ith  the  strata  after  the  chalk,  we  may  fepresent  to  our- 
Ives  in  the  first  place  a  sea  which  has  deposited  an  int- 
ense mass  of  chalk  and  mollusci  of  a  particular  species* 
lis  precipitation  of  chalk  and  the  shells  which  accompany 

suddenly  ceases.  Strata  of  a  totally  different  nature  suc- 
ed  it,  and  nothing  else  is  then  deposited  but  clay  and 
nd  without  any  organized  body.  Another  sea  returns : 
is  last  contains  a  prodigious  quantity  of  testaceous  mol- 
aci,  all  of  them  different  from  those  of  the  chalk.  It 
rms  at  bottom  thick  beds,  in  a  great  measure  composed 

the  testaceous  envelopes  of  these  mollusci ;  but  this  pro- 
iction  of  shells  gradually  diminishes,  and  also  suddenly 
ases.  The  soil  seems  then  to  have  been  covered  with 
:sh  water ;  alternate  strata  of  gypsum  and  of  marie  are 
rmed,  which  surround  both  the  bones  of  the  animals 
liich  these  waters  nourished,  and  the  bones  of  those  which 
ed  on  their  shores. 

The 
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The  Sea  Beems  to  have  returned  a  third  time,  producing 
some  species  of  bivalve  and  turbinated  shells ;  but  very  sooa 
after  the  same  sea  gives  birth  to  oysters  only.  Lastly,  the 
productions  of  the  lowermost  second  sea  reappear,  and  we 
find  on  the  top  of  Montmartre  the  same  shells  which  were 
found  at  Grignon,  and  in  the  bottom  of  the  quarries  at 
Gentilly  and  Meudon. 

Art*  VI.    Formation  of  siliceous  Limestone* 

The  formation  of  which  we  have  spoken  is  parallel, 
as  it  were,  to  that  of  the  siliceous  limestone.  It  is  neither 
situate  above  nor  below,  but  on  one  side  of  it,  and  seems 
to  retain  its  place  in  the  immense  extent  of  soil  which  it 
covers  to  the  west  and  south-west  of  Paris. 

This  soil  is  plac&J  immediately  above  some  plastic  clays.' 
It  is  formed  of  distinct  beds  of  limestone,  sometimes  soft 
and  white,  and  sometimes  gray  and  compact,  and  very  fine 
grained,  penetrated  with  si  lex  which  seems  to  have  filtered 
in  every  direction.  As  it  is  often  porous,  this  silex,  by  fil- 
tering into  the  cavities,  has  fringed  their  3 ides  with  tufted 
stalactites  (mamelontes)  variously  coloured,  or  with  very 
short  crystals  of  quartz,  almost  without  any  prism,  but 
clear  and  limpid.  This  disposition  is  very  remarkable  at 
Champigny.  The  compact  limestone  thus  penetrated  with 
silex  yields,  on  being  burnt,  lime  of  a  very  good  auality. 

But  the  distinguishing  character  of  this  singular  for- 
mation, which  no  person  had  remarked  before  we  did^ 
although  it  covers  a  considerable  extent  of  soil,  is  this, 
namely,  that  it  contains  neither  marine  nor  fluviatile 
fossils ;  at  least  we  have  not  been  able  to  discover  any  in 
the  great  iiumber  of  places  where  we  have  examined  it  with 
the  most  scrupulous  attention. 

It  is  in  this  soil  that  we  find  the  stones  known  by  the 
name  of  burrstones  (meidieres)  :  these  stones,  the  origin, 
formation,  and  situation  of  which  were  unknown  to  most 
mineralogists,  seem  to  be  the  siliceous  impression  of  the  si- 
liceous limestone.  The  silex,  stripped  of  its  calcareous  parts 
by  an  unknown  cause,  must  have  left,  and  does  in  fact 
leave,  porous  but  hard  masses,  the  cavities  of  which  still 
contain  argillaceous  marie,  which  present  no  trace  of  strati- 
fication. We  have  made  true  artificial  burrstones  by  throw- 
ing this  siliceous  limestone  into  nitric  acid.  We  shall  ex- 
plain in  our  full  Memoir  the  various  districts  of  soil  which 
are  formed  of  this  limestone.     We  shall  finish  its  general 
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tory  by  saying,  that  it  is  frequently  exposed  on  the  sur- 
e  of  the  earth,  but  frequently  also  it  is  covered  with  ar- 
aceous  marles,  with  freestone  without  shells,  and  finally 
h  alluvial  soil.  Such  is  the  nature  of  the  soil  of  the 
:sts  of  Fontainebleau. 

Art.  VII.     Formation  of  Freestone  without  Shells. 

The  freestone  without  shells,  in  whatever  place  it  i* 
nd,  is  always  either  the  last  or  the  penultimate  formation, 
constantly  covers  the  rest,  and  is  never  covered,  except 
the  formation  of  alluvial  soil.  Its  beds  are  frequently 
y  thick,  and  mixed  with  beds  of  sand  of  the  same  na- 
e.  The  sand  which  supports  the  upper  beds,  has  been 
netimes  washed  out  by  the  water ;  the  beds  are  then 
ken,  and  have  rolled  over  the  flanks  of  the  hillocks  which 
y  formed  :  of  this  kind  are  the  freestones  of  the  forest 
Fontainebleau,  of  Palaiseau,  &c. 

tfot  only  do  this  freestone  and  sand  contain  no  fossils, 
:  they  are  frequently  very  pure,  and  furnish  sands  much 
eemed  in  the  arts,  and  which  are  gathered  at  Etampes, 
ntainebleau,  Aumont,  8cc. 

They  are  sometimes,  however,  cither  altered  by  a  mixture 
argil,  or  coloured  by  oxides  of  iron,  or  impregnated 
:h  carbonated  lime  which  has  penetrated  them  by  infil- 
lion  when  they  are  covered  by  ine  calcareous  soil  of  fresh 
ter :  this  is  still  the  case  with  the  freestone  of  several 
'is  of  the  forest  of  Fontainebleau. 

Art.  VIII.     Formation  of  the  Fresh-water  Soil. 

This  formation  constantly  covers  all  the  foregoing.  The 
k  which  has  resulted  from  it  resembles,  in  point  of  struc- 
e  and  other  external  properties,  siliceous  limestone,  i,  e. 
s  sometimes  compact,  sometimes  white  and  soft,  but  al- 
>st  always  penetrated  with  siliceous  infiltration.  The 
ne  silex,  sometimes  opaque  and  yellowish,  sometimes 
iwn  and  translucid  like  pyromatic  silex,  in  some  places 
npletely  fills  the  place  of  the  limestone :  finally,  this 
mation  gives,  like  the  sixth,  burrstones,  the  origin  of 
ich  has  one  and  the  same  cause. 

vVhat  exclusively  therefore  characterizes  this  formation  is, 
the  one  hand  the  presence  of  shells,  which  are  evidently 
fresh-water  origin,  and  similar  in  every  respect  to  those 
ich  we  find  in  our  marshes.  These  shells  are  lymnese 
1  three  kinds  of  planorbes.  We  also  find  in  this  forma- 
tion 
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tion  small  round  hollow  bodies  (canetes)  which  M.  de  La- 
marck has  called  gyrogonites.  We  are  not  acquainted  with 
any  analogous  existing  species  ;  but  their  position  informs 
us,  that  the  organized  body  of  which  they  formed  part  lived 
in  fresh  water. 

The  second  character  of  this  formation  is  the  facility 
which  the  limestone  composing  it  has  of  being  dissolved  iu 
water,  however  hard  it  may  seem  at  the  moment  of  its 
being  taken  out  of  the  quarry.  Hence  it  is  used  as  marie, 
fertilizing  the  soil  at  Trappe  near  Versailles,  and  other 
places. 

We  refer  to  this  formation,  but  rather  with  hesitation, 
the  sands  of  the  eminences  which  contain  wood  and  parti 
of  vegetables  changed  into  silex.  We  were  led  to  make 
this  junction,by  observing  the  siliceous  wood  and  vegetables, 
which  we  find  towards  the  top  of  the  hillocks  of  Longju- 
meau.  The  same,  sand  which  contains  these  vegetables,  also 
contains  silex  filled  with  coarse  lymneae  and  planorbes. 

The  fresh- water  soil,  although  always  superficial,  is  not 
found  in  every  situation,  but  rather  towards  the  summits  of 
the  eminences,  and  on  the  great  platforms  as  well  is  in  the 
bottoms  of  the  valleys )  if  it  exists  in  the  latter  situations, 
it  has  been  covered  by  the  soil  which  constitutes  the  ninth 
tod  last  formation.  Besides,  it  is  extremely  common 
throughout  the  whole  of  the  environs  of  Paris,  and  proba- 
bly at  distances  much  further  off  than  we  have  visited.  It 
seems  to  us  astonishing,  that  so  few  naturalists  have  paid 
attention  to  the  subject ;  we  know  no  other  person  than 
M.  Coupe  who  has  mentioned  it. 

The  presence  of  this  soil  pre-supposes,  in  the  fresh  water 
which  then  existed,  properties  which  we  no  longer  find  in 
those  now  in  existence.  The  waters  in  our  marshes  and 
lakes  deposit  nothing  but  friable  slime.  We  have  not  re- 
marked in  any  of  them  the  property  possessed  by  the  fresh 
waters  of  the  old  world  to  form  thick  depots  of  yellowish 
and  hard  limestone,  of  white  marles  and  silex,  frequently 
very  homogeneous,  enveloping  all  the  ruins  of  the  orga- 
nized bodies  which  lived  in  these  waters,  and  even  bringing 
them  to  the  siliceous  and  calcareous  nature  of  their  en- 
velopes. 

Article  IX.  Formation  of  Alluvium  (Atterissemenl). 

* 

Not  knowing  how  to  designate  this  formation,  we  have 

given  it  the  name  of  alluvium,  which  indicates  a  mixture  of 

matter  deposited  by  fresh  water.     In  fact,  the  slime  of  al- 

luviation 
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nation  is  composed  of  sand  of  all  colours,  marie,  or  evert 
the  mixture  of  these  three  substances,  impregnated  with 
•bori,  which  gives  it  a  brown  and  even  black  appear* 
ce.  It  contains  rounded  flints  ;  but  what  characterizes 
more  particularly  is,  the  remains  of  the  huge  organized 
dies  with  which  it  abounds.     It  is  in  this  formation  that 

find  large  trunks  of  trees,  bones  of  elephants,  of  oxeit, 
telopes,  and  other  large  mammiferae. 
It  is  also  to  this  formation  that  we  may  ascribe  the  ac- 
cnulation  of  flints  at  the  bottom  of  valleys ;  and  probably 
o  those  of  some  plains,  such  as  the  Bois  de  Boulogne,  the 
in  of  Nanterre  at  Chateu,  and  certain  parts  of  the  forest 
St.  Germain. 

This  alluvium  is  not  only  found  in  the  bottom  of  out 
sent  valleys,  but  it  has  covered  valleys  or  excavations 
ich  have  been  since  filled  up.  We  may  observe  this  ar* 
igement  in  the  deep  cutting  made  near  Seran,  for  the  ca* 

of  Ouraue.  This  cutting  shows  an  ancient  cavity,  filled 
:h  the  substances  which  compose  the  alluvium,  and  it  is 
this  kind  of  marshy  bottom  that  we  have  found  bones  of 

Fihants  and  large  trunks  of  trees. 
t  is  to  the  existence  of  these  ruins  of  organized  bodies 
ich  are  not  yet  entirely  decomposed,  that  we  ought  to 
ribe  the  dangerous  and  frequently  pestilential  emana- 
ns  which  are  extricated  from  these  soils,  when  they  are 
•red  up  for  the  first  time  since  the  period  of  their  forma* 
n  ;  for  it  is  the  same  with  this  formation,  which  appears 
be  so  modern,  as  with  all  those  others  which  we  have 
imined.  Although  very  modern  in  comparison  with  the 
ler  soils,  it  is  still  anterior  to  any  historic  era ;  and  we 
iy  say,  that  the  alluvium  of  the  old  does  not  in  any  re- 
let resemble  that  of  the  present  world,  since  the  wood 
i  animals  found  in  them  are  entirely  different,  not  only 
m  the  animals  of  the  countries  where  they  are  found  de- 
nted, but  also  from  all  those  hitherto  known.* 
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VII.  Account  of  an  extensive  Organic  Lesion  »©/"  the 
Brain,  thoracic  and  abdominal  Viscera,  unaccompanied 
ly  the  Symptoms  usually  observed  in  similar  Affections. 
Joy  John  Taunton,  Esq.  Lecturer  on  Anatomy,  Surgeon 
to  the  City  and  Finsbury  Dispensaries,  and  to  the  City 
Truss  Society,  Qfc. 

To  Mr.  Tilloch. 

£ir,1n  the  course  of  my  various  communications  to  your 
Journal)  1  have  more  than  once  had  occasion  to  describe 
cases  of  injuries  to  vital  parts,  which  are  generally  sup- 
posed to  produce  a.suspension  if  not  a  total  deprivation  of 
the  reasoning  faculties  *. 

In  detailing  the  remarkable  appearances  I  am  about  to 
lay  before  the  public,  it  is  not  my  wish  to  be  regarded  as 
espousing  a  doctrine  contrary  to  the  generally  received  opi- 
nions respecting  the  connexion  that  subsists  between  the 
organic  structure  and  intellectual  faculties  of  mankind  :•— 
I  am  anxious,  however,  that  the  anomalies  which  daily  fall 
under  the  observation  of  medical  practitioners  may  excite 
them  to  further  inquiries.  It  has  been  my  lotto  witness  cases 
in  which  the  bones  of  the  cranium  have  been  so  demolished, 
that  large  portions  of  the  brain  escaped  from  the  wound; 
and  on  other  occasions  besides  the  one  I  am  about  to  de- 
tail, I  have  found  tumours  of  an  inch  and  upwards  in  di- 
ameter, formed  on  the  surface  and  substance  of  that  viscus, 
and  yet  no  symptoms  of  mental  derangement,  stupor,  or 
even  loss  of  sight,  hearing,  &c,  supervened.  On  the 
other  hand,  I  am  free  to  admit,  that  I  have  seen  lesions  of 
this  description,  nay  even  the  most  trifling  depressious  of 
the  skull,  producing  all  the  disagreeable  consequences  which 
we  are  taught  to  expect  from  injuries  of  the  head.  May 
there  not  be  some  chasm  in  the  theory  of  physiologists  on 
this  point*  which  is  reserved  to  future  observers  to  fill 
up? 

In  November  last  I  was  called  to  a  M.  De  la  Roche,  a 
foreigner,  who  described  his  age  as  67-  He  detailed  the 
circumstances  of  his  case,  with  a  firmness  and  precision, 
which  perhaps  no  patient,  labouring  under  such  a  compli- 
cation of  disorders,  ever  before  evinced.  On  examination 
I  found  a  fistulous  sinus  in  the  glutii  muscles,  which  he 
informed  me  had  existed  for  many  years  :  he  had  long 
complained  of  great  pain  in  the  left  cavity  of  the  thorax, 

*  Sec  Philosophical  Magazine,  vol.  xxix.  p.  169,  and  vol.  xxx.  p.  S6S. 
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m  placing  his  hand  on  th$  affected  part :— in  other  re* 
cts  his  health  had  been  previously  good.  He  waff  re-* 
ded  as  a  most  active  man :  he  had  a  general  knowledge 
literature  and  science  \  spoke  several  languages ;  was 
tinguished  for  the  facility  with  which  he  could  converse 
>n  most  subjects,  and  reasoned  so  closely  that  his  intel- 
:ual  powers  were  generally  regarded  as  of  a  superior  kind. 
had  been  repeatedly  employed  by  the  late  Mr.  Pitt  on 
isions  to  various  parts  of  the  continent,  and  had  invent- 
several  improvements  in  mechanics,  which  had  gained 
1  considerable  notoriety. 

Vbout  two  months  previous  to  my  seeing  him  he  had 
n  seized  with  what  was  pronounced  by  a  medical  gen- 
nan  who  visited  him,  to  be  peritoneal  inflammation, 
s  gentleman  having  discontinued  his  attendance,  I  was 
t  for  by  the  patient ;  not  so  much  with  a  view  to  adult- 
er any  professional  aid,  as  to  express  my  consent  to 
natomize  his  body"  after  his  dissolution,  which  he 
er  ceased  to  contemplate  as  rapidly  approaching,  with  a 
iness  of  mind  peculiar  to  himself.  This  singular,  and 
elieve  almost  unprecedented  request,  was  even  com- 
ted  to  writing  by  the  patient,  and  delivered  to  a  parti- 
ir  friend. 

)n  further  inquiry  I  learned  that  he  felt  considerable 
1  also  in  the  abdomen,  and  on  applying  my  hand  ex- 
lally  I  felt  a  tumour  in  the  scrobiculus  cordis,  extending 
ibout  midway  between  that  part  and  the  umbilicus ;  but 
tumour  was  not  sensible  to  the  mere  casual  touch.  His 
se  was  good,  and  did  not  indicate  inflammation ;  but  he 
eared  to  be  gradually  sinking;  he  took  but  little  nourish- 
lt,  and  did  not  rest  well. 

"he  medicines  administered  were  opiates  with  aperients, 
ich  afforded  some  temporary  relief.  A  few  days  previous 
lis  death  he  had  several  convulsive  fits:  he  lost  the  use 
)is  left  side  before  death  ;  but  the  circulation  and  heat 
hat  part  of  his  body  were  uninterrupted;  thTlower  ex- 
ilities at  this  time  also  became  ahasarcous.  He  con- 
led  perfectly  sensible  to  the  moment  of  his  dissolution. 

Examination  of  the  Body. 

)n  sawing  off  the  upper  part  of  the  cranium,  the  bones 
eared  perfectly  diaphanous ; — the  membranes  and  surface 
he  brain  were  in  their  natural  state.  The  general  sub- 
ice  of  the  brain  was  firm. 

>n  separating  the  hemispheres,  there  appeared  attached 
be  right  hemisphere  a  dark-coloured  tumour  of  at  least 

an 
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an  inch  in  diameter ;  it  was  of  a  granulated,  fibrous  and 
grumous  consistence.  Within  the  substance  of  the  same 
hemisphere  there  appeared  several  other  tumours,  which, 
on  being  cut  into,  exhibited  nearly  the  same  appearances. 
The  general  substance  of  the  brain  was  firm  and  sound  : 
the  olfactory  nerves  were  uncommonly  firm,  not  having  the 
usual  fibrous  texture,  but  rather  resembling^pieces  of  nar- 
row tape,  of  a  dead  white  colour  ;  the  other  nerves  were 
equally  firm. 

In  the  thorax  the  left  lung  was  entirely  obliterated,  ap- 
parently resulting  from  long  continued  inflammation.  The 
right  lung  and  the  heart  were  in  their  natural  state.  The 
coronary  arteries  were  ossified  to  a  considerable  extent*. 

In  the  abdomen  there  was  about  three  quarts  of  a  dark- 
coloured  serous  fluid;  the  viscera  were  of  a  very y dark  co- 
lour. The  structure  of  the  alimentary  canal  was  not  in- 
jured :  the  kidneys,  bladder,  and  spleen,  were  in  the  na- 
tural state :  the  liver  was  completely  scirrhous :  the  pan- 
creas Was  also  scirrhous,  which  must  have  formed  the  tu- 
mour felt  while  the  patient  was  alive.  The  gall  bladder  was 
much  distended  with  bile. 

There  were  no  symptoms  of  a  scirrhous  pancreas  during 
life. 

With  respect  to  the  diseased  appearances  of  the  trunk  in 
the  above  case,  perhaps  little  doubt  can  arise ;  but  it  may 
not  be  improper,  before  I  conclude,  to  call  the  attention 
of  my  fellow  practitioners  to  the  peculiar  state  of  the  brain. 

The  tumours  in  this  organ  were  exhibited  in  various 
6tages  of  progression  to  the  size  of  the  largest,  and  that 
which  was  first  described.  The  whole  of  them  must  have 
existed  for  many  years,  and  it  will  perhaps  be  difficult  to  ex- 
plain— Why  these  tumours  did  not  produce  symptoms  of 
compression,  considering  the  space  they  occupied?  Or  are 
we  to  suppose  that  absorption  of  the  surrounding  parts  took 
place  in  unison  with  the  growth  of  the  tumour  ? 
*        "  1  am,  &c, 

John  Taunton  f. 

•  Although  this  ossification  was  extensive,  no  symptoms  of  angina  pec- 
toris could  be  traced  as  having  ever  existed.  Several  preparations  in  my 
possession,  when  considered  with  reference  to  the  histories  of  the  patiently 
furnish  results  perfectly  analogous. 

f  The  preparations  of  the  various  diseased  parts  in  the  above  case  are 
preserved  in  my  Museum,  where  they  may  bo  seen. 
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II.   On  Dr.  Pearson's  Proposal  for  an  Institution  fat 
obtaining  an  equal  Temperature  in  Homes, 

To  Mr.  Tilhch. 

h  I  was  much  gratified  by  Dr.  Pearson's  letter  in  vonr 
t  number,  announcing  the  probable  erection  of  a  farm 
tiding,  capable  of  having  its  atmosphere  kept  at  an  equable 
aperature,  for  the  use  of  consumptive  patients.  Though 
medical  man  myself,  I  have  more  than  once  had  my 
ention  directed  to  this. subject;  and  I  have  long  been  of 
mion,  that  such  a  building  as  Dr.  Pearson  alludes  to, 
uld  be,  in  most  cases,  a  palliative,  if  not  remedy,  superior 
the  removals  to  a  milder  foreign  climate,  which  are  so 
quently  painfully  undertaken.  That  a  combination  of 
t  architectural  and  philosophical  sciences  existing  in 
gland  is  adequate  to  the  erection  of  a  building,  iu  which 
j  air  could  be  constantly  maintained  of  a  temperature  as 
Id  as  that  of  Montpellier  or  Madeira,  and  of  which  the 
>erior  equability  would  more  than  compensate  for  any 
§ht  deficiency  in  freshness  and  purity,  there  can  be  no 
isonable  doubt ;  and  how  infinitely  more,  if  this  could 
effected,  a  quiet  residence  at  home,  surrounded  by  at* 
itive  friends,  must  contribute  to  the  care  and  restoration 
a  sufferer  by  a  consumptive  attack,  than  a  harassing 
fage,  succeeded  by  an  uncomfortable  sojdura  amongst 
angers,  need  not  be  pointed  out.  ~ 
But,  though  I  entertain  sanguine  hopes  that,  under  the 
tpices  of  Dr.  Pearson  and  the  eminent  architect  he  re- 
s  to,  the  consumptive  rich  may  be  shortly  accommodated 
iongst  us  with  a  splendid  erection  of  another  Albany, 
which  while  the  air  is  as  mild  and  balsamic  as  that  of 
ithern  France,  the  extent  and  arrangements  will  admit 
the  indulgence  of  fashionable  habits,  and  combine  within 
>lf  the  luxurious  enjoyments  and  comforts  of  home,  with 
:  healthful  influence  of  foreign  climes ;  it  would  greatly 
ract  from  my  satisfaction,  ifl  conceived  that  these  Mess- 
rs were  to  be  confined  to  the  rich,  and  that  the  con- 
uction  of  a  splendid  and  expensive  edifice  was  a  sine  qui 
%  to  their  attainment.  I  am  persuaded,  however,  both 
>m  Dr.  Pearson's  hints  and  my  own  observations,  that  at 
st  the  remedy  of  a  mild  and  equable  temperature  may  be 
mpassed  by  persons  in  the  middle  station  of  life,  in  their 
n  houses,  and  at  an  expense  not  exceeding  what  they 
iuld  of  necessity  expend  in  applications  far  less  effica- 
lus.    The  first  essential  seems  to  be  merely  a  suite  of  two 

air- 
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air-tight  apartments  and  an  anti-room  opening  into  each 
other,  and  having  no  other  communication  with  the  rest 
of  the  house  than  through  the  anti-room.  Of  these  the 
first  would  serve  for  a  sitting-,  the  innermost  as  a  lodging- 
room.  It  is  quite  obvious,  that  all  attempts  at  maintain- 
ing an  equable  temperature  must  be  nugatory,  if  the  patient 
have  to  pass  from  his  sitting-  to  his  lodging-room  through 
a  cold  windy  passage  or  staircase ;  and  if  the  atmosphere 
of  both  be  not  kept  at  the  same  degree  of  warmth.  There 
are  few  houses  of  modern  construction  that  could  not  sup* 
ply  two  rooms  on  the  same  floor  opening  into  each  other  t 
and  as  the  anti-room,  which  is  essential  for  the  purpose 
of  preventing  a  cold  draught  of  air  on  opening  the  door  of 
the  outer  apartment,  and  for  renewing  the  air  of  that 
apartment  gradually,  may  be  very  small,  there  are  few 
houses  which  would  not  admit  of  its  erection  on  the  stair- 
head of  the  first  floor.  The  next  essential  is  to  make  the 
rooms  air-tight.  This  may  be  readily  accomplished  by 
double  windows,  the  outer  closely  caulked,  by  walls  accu- 
rately plastered  and  papered,  and  doors  tightly  fitting  and 
listed  if  necessary.  An  equable  temperature  is  the  third 
essential.  In  effecting  this,  fires  in  an  open  stove  seem 
clearly  inadmissible,  if  from  no  other  cause  than  this, 
that  in  an  air-tight  apartment  it  is  almost  impossible  to 
prevent  their  smoking ;  besides  which,  it  is  equally  diffi- 
cult to  regulate  their  heat  properly.  Stoves  of  all  kinds 
*  are  open  to  the  last  objection,,  and  frequently  cause  an 
unpleasant  and  unwholesome  smell,  evep  when  the  smoke 
does  not  escape.  Steam  would  doubtless  be  the  most  ef- 
fectual and  elegant,  as  well  as  simple  and  perhaps  cheap 
mode  of  heating  the  apartments.  All  that  is  wanted  is  a 
plain  and  intelligible  description  of  the  mode  of  its  appli- 
cation, which  could  be  practised  by  any  ordinary  workman. 
Here  I  confess  my  ignorance  :  indeed  my  chief  reason  for 
now  addressing  you  is  to  request  of  Dr.  Pearson,  or  some 
other  of  your  intelligent  correspondents,  the  requisite  in- 
formation. We  were, told  long  ago,  that  some  eminent 
cabinet-maker  was  able  to  warm  a  large  suite  of  rooms,  even 
the  garrets  of  his  warehouse,  from  the  steam  of  a  single 
copper ;  and  I  understand  steam  is  applied  also  in  warming 
the  Royal  Institution :  so  that  the  practicability  of  applying 
it  in  this  way  is  undoubted.  What  is  wanted  is  the  man- 
ner of  its  application,  on  a  small  scale,  in  private  houses. 
I  shouid  conceive  that  a  boiler,  which  might  be  fixed  on 
one  side  of  the  kitchen-fire,  would  heat  water  sufficient  to 
warm  the  air  of  two  moderate-sized  rooms.     From  this 
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>iler  a  tin  pipe  might  be  conducted,  being  wrapped  with 
doI,  or  some  non-conducting  substance,  untd  its  en- 
mce  into  the  apartment  to  be  wanned,  and  then  unco- 
red  to  give  out  its  heat.  If  sufficiently  long  or  wide, 
d  made  always  to  incline  towards  the  boiler,  I  should 
nceive  that  the  gi  eater  part  of  the  steam  would  condense 
,d  run  back  into  the  boiler;  but  of  course  there  ought  to 

some  outlet  or  valve  to  prevent  the  pipe's  bursting.  The 
ief  data  wanting  are  the  size  of  the  boiler  and  quantity 

water  necessary  to  heat  a  given  space ;  the  proper  dia- 
eter  of  the  pipe,  the  length  to  which  it  ought  to  extend 

the  room  to  be  warmed,  and  its  situation,  whether  near 
e  floor  or  the  cieling,  &c.  &c.     It  is  clear,  that  as  little 

the  steam  ought  to  escape  uncondensed  as  possible  ;  and 
r  this  purpose,  the  tube  in  the  room  should  be  either  very 
ig  or  very  wide,  but  which  I  know  not.  If  the  appa- 
Lus  could  be  so  contrived  that  the  condensed  water  would 
Lurn  to  the  boiler,  it  would  be  a  material  point ;  for  the 
eat  difficulty  in  adopting  such  plans  is  the  impossibility 

getting  servants  to  attend  to  any  directions  which  re- 
ire  frequent  and  precise  observance.  It  is  on  this  ac- 
unt  that  the  steam-boiler  should  be  immoveably  fixed, 
d  constantly  heated  without  any  particular  care. 
A  steam  apparatus,  something  on  the  plan  above  de~ 
ribed,  would,  I  conceive,  be  far  more  effectual,  as  well  as 
&  troublesome,  than  the  pots  of  hot  water  temporality 
ed  by  Dr.  Pearson :  and  a  simple  and  cheap  mode  of 
plying  it  is  highly  desirable,  not  merely  as  a  mode  of 
ating  the  apartments  of  consumptive  patients,  hut  for 
neral  adoption  in  many  other  cases ;  in  particular,  for 
ating  n)onis  where  collections  of  plants,  £cc.  are  to  be 
pt  dry,  but  free  from  the  dust  and  dirt  which  an  open 
e  never  fails  to  make.  In  concluding  this  part  of  the 
bject,  I  wish  to  inquire  whether  the Pennsylvanian  stove, 
vented  by  Dr.  Franklin,  and  which,  from  his  discoveries, 
ems  to  combine  the  warmth  and  cleanliness  of  a  stove 
th  a  sight  of  the  tire,  so  essential  to  an  Englishman'* 
mforu  h.ts  ever  been  adopted  in  this  country,  or  had  a 
ir  trial  given  ;o  it  r 

Though  there  can  be  little  doubt  that  a  suite  of  rooms 
irmed  in  the  manner  indicated  above  would  be  a  very 
tod  succeJaneuni  during  an  English  winter  for  an  ex- 
nsive  voyage  to  Madeira  or  Lisbon,  and  though  they  who 
e  iir.presseu  wiih  a  proper  sense  of  the  horrors  of  con- 
niption would  deem  the  consequent  confinement  as  a 
riing  price  for  the  advantage  derived;  it  is  not  to  be  de- 
nied 
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nicd  that  it  would  be  found  very  difficult  to  induce  con- 
sumptively-inclined patients  to  forgo  the  pleasure  of  out* 
door  exercise,  and  submit  to  such  a  confining  regimen. 
But  it  has  long  struck  me,  that  means  might  be  devised  to 
enable  this  numerous  class,  who  purchase  every  sunny 
walk  in  winter  with  the  risk  of  their  existence,  to  enjoy 
their  present  liberty  with  far  less  danger.  It  is  well  known, 
that  the  great  source  of  harm  to  persons  with  tender  lungs 
is  the  sudden  and  great  changes  of  temperature,  especially 
from  co W  to  heat,  which  no  one  who  stirs  out  in  an  Eng- 
lish winter  can  well  avoid.  The  succession  of  a  cold  frosty 
air  to  the  hot  temperature  induced  by  a  large  fire  and  tea; 
then  perhaps  a  walk  on  the  sunny  side  of  a  street,  ex- 
changed for  the  piercing  cold  of  the  shaded  and  exposed 
side ;  and  the  whole  ended  by  entering  into  a  hot  room* 
and,  rushing  to  a  large  fire,  where  the  irritability,  or  whatever 
we  call  it,  of  the  body  is  extraordinarily  condensed : — such 
is  the  succession  which  thousands  are  every  winter  repeat- 
edly exposing  themselves  to :  And  can  we  wonder  at  the 
result  to  those  who  are  of  a  consumptive  habit?  But  how 
to  avoid  these  changes  and  yet  stir  from  home  is  the  ques- 
tion. In  one  way  this  may  be  certainly  effected  : — by  the 
application  of  a  handkerchief  to  the  mouth  and  nose,  so  as. 
to  prevent  the  air  from  ever  passing  into  the  lungs  when  in. 
its  coldest  state,  much  of  the  danger  of  short  excursions, 
in  the  open  air  may  be  prevented.  Of  this  fact  I  have 
had  ocular  demonstration  in  the  case  of  a  friend,  who, 
before  his  adoption  of  this  plan,  had  constant  and  severe 
colds  through  every  winter,  but,  since  he  pursued  it,  has 
been  nearly  if  not  altogether  free  from  them.  And  this 
gentleman  is  now  able  comfortably  to  accept  winter  invita-* 
tions,  which  formerly  he  was  under  the  necessity  of  de- 
clining) or  of  looking  forward  to  with  horror. 

But  would  it  not  be  practicable  to  invent  a  substitute  for 
the  pocket-handkerchief,  which  it  is  tiresome  to  hold,  and 
too  closely  confines  the  breath  ?  Might  not  a  kind  of  mask 
consisting  of  a  frame,  which  should  closely  apply  to  the 
lower  part  of  the  face,  covered  with  three  or  four  thick- 
nesses of  gauze,  be  very  advantageously  employed  for  the 
same  end  ?  Such  a  veil  would,  I  conceive,  constantly  keep 
the  lungs  in  an  atmosphere  never  much  below  sixty,  while 
the  interstices  of  the  gauze  would  readily  admit  of  the  re- 
quisite quantity  of  air,  which,  thus  gradually  mixed  with 
the  interior  warmer  mass,  could  never,  even  in  the  coldest 
weather,  cool  the  membrane  of  the  lungs  so  as  to  make  it 
dangerous  to  come  into  a  warm  room,  or  approach  a  fire. 
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'h£  only  objection  that  I  can  see,  is  the  ridiculous  figure 
itft  persons  furnished  with  such  masks  would  at  first  be 
nought  to  cut.  But  this  would  soon  have  an  end.  The 
doption  of  such  veils  by  a  few  of  the  great  would  be  suffi- 
ient  to  induce  even  the  robust  to  wear  them  ;  and  in  re* 
lity  there  would  be  much  less  to  laugh  at  than  there  was 
t  the  first  use  of  umbrellas,  inasmuch  as  a  man's  lungs 
re  somewhat  better  worth  protecting  than  his  coat. 
I  shall  be  glad  if  these  hasty  and  indigested  hints  prove 
f  any  value  in  furthering  the  laudable  views  of  Dr.  Pearson. 

I  am,  sir,  your  most  humble  servant* 

uroary  IS,  1810.  CfiNBES. 
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The  Rudimerits  of  C/iemislry;  illustrated  by  Experiments^ 
and  eight  Copper-plate  Engravings  of  Chemical  Appa- 
ratus"    By  Samuej,  Parkes.     Price  5s.  in  Boardst 

L  here  is  much  to  commend  in  this  little  volume,  whicfy 
ontains  the  principal  chemical  facts,  detailed  with  prec- 
ision and  perspicuity,  and  illustrated  with  apposite  expe-' 
ments  :  but  after  the  luminous  discoveries  of  Mr.  Davy, 
-discoveries  which  have  entirely  changed  the  relation  ana 
ependence  of  the  various  facts  which  constitute  chemical 
:ience, — we  cannot  but  express  our  surprise  that  Mr.  Parkef 
hould  have  adopted  such  an  arrangement  as  the  following  :~~ 
nfroduction;  Atmospheric  Air;  Caloric ;  Water ;  Earths; 
Jkalies ;  Acids;  Salts;  Simple  Combustibles;  Metals; 
)xides ;  Combustion  ;  Chemical  Affinity.  In  typography 
nd  mechanical  structure  the  present  work  is  an  exact  pier 
ure  of  Blair's  Grammar  of  Chemistry,  nor  could  a  better 
nodel  have  been  followed  for  an  elementary  work  of  thi^ 
ind ;  but  justice  demands  that  we  should  ada,  it  is  far  mpre 
orrect  in  its  detail  of  facts. 


f  An  Essay  on  the  Effects  of  Carbonate,  and  other  Pre- 
parations of  Iron,  upon  Cancer:  with  an  Inquiry  into  th* 
Nature  of  thai  and  other  Diseases  to  which  it  bears  a  Re- 
lation." By  Richakd  Carmichakl,  Surgeon.  Second 
Edition,  considerably  enlarged  and  improved*  Svo9 
Dublin  printed,  and  sold  by  Murray,  London. 

Though  subjects  of  medicine  jnay  find  their  way  to  the 
iublic  by  publications  confined  to  that  science,  yet,  as  a 
•ranch  of  natural  philosophy,  we  have  always  be$n  ready 
o  receive  a  selection.    The  disease  to  which  thu  work  re* 

far* 
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frrs  is  too  well  known  in  its  fatality  to  require  any  intro- 
ductory remarks,  but  the  remedies  have  for  the  most  /hurt 
been  concealed  from  the  public.  Hence,  solitary  success- 
ful cases  only  having  been  published  with  care,  the  faculty 
have  been  unable  to  judge  of  the  comparative  value  of  a 
remedy  they  could  know  but  imperfectly*  Nothing  there* 
fore  could  be  more  desirable  than  a  performance  like  Mr. 
Carmi chad's,  nor  could  any  thing  be  ushered  into  the 
World  with  more  modesty  or  propriety.  "  When  I  first 
published/'  says  the  author,  "  my  Essay  on  the  Effects  of 
Carbonate  of  Iron  upon  Cancer,  there  was  nothing  I  so 
much  dreaded  as  the  too  sanguine  expectation  of  the  public, 
and  that  a  remedy  that  succeeded  in  one  instance  would 
be  required  in  every  other  to  overcome  this  disease  in  all  its 
stages,  or  be  rejected  as  useless  because  it  could  not  per- 
form impossibilities.  My  own  hopes  were  but  moderate, 
and  I  was  careful  that  they  should  not  wander  far  beyond 
the  certainty  of  my  experience ;  but  my  experience  was  so 
circumscribed,  that  I  could  merely  guess  at  the  virtues  of 
the  medicine  rather  than  appreciate  its  value.  This  is  a 
misfortune  I  have  not  now  to  complain  of; — many  and  va- 
rious are  the  cases  a  short  interval  has  brought  within  my 
care  or  observation — alike  in  their  symptoms,  however  dif- 
ferent their  circumstances — and  variable  the  event  of  sac* 
cess  or  disappointment.  But  if  experience  has  taught  me, 
that  in  particular  instances  the  medicine  may  prove  ineffi- 
cacious, and  musty  where  the  ravages  of  the  malady  are 
great  and  extensive,  yet  I  had  almost  universally  the  satis- 
faction of  discovering  its  efficacy,  wherever  the  cancerous 
mass  was  not  very  much  enlarged  :  and  even  wien  this  was 
the  case,  instances  were  not  wanting  of  a  perfect  recovery, 
and  seldom  indeed  did  it  happen  that  the  disease  was  un al- 
leviated by  the  medicine." 

It  is  no  small  compliment  to  the  author,  that  his  pro- 
posed remedy  has  been  pretty  generally  adopted  by  many 
of  the  most  eminent  of  the  London  faculty,  and  that  this 
adoption  is  becoming  daily  more  general. 

The  plan  pursued  in  the  arrangement  of  the  work  is  as 
follQws : 

1st.  A  detail  of  the  most  remarkable  cases  within  the 
author's  knowledge. — These  are  subdivided  into  such  as 
were  cured  by  iron — such  as  were  alleviated,  and  such  as 
were  neither  cured  nor  alleviated. 

2d.  The  opinions  of  the  ancients  and  moderns  concern- 
ing cancer. 

3d.  Consideration  of  the  nature  of  cancer. 

E  9  4th. 
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4th.  Treatment  of  cancer. 

These  are  followed  by  some  miscellaneous  remarks  oft 
e  predisposition  to  cancer,  and  its  connexion  with  other 
leases ;  and  an  attempt  to  answer  the -queries  of  the  so* 
:ty  formed  in  London  for  the  cure  of  cancer. 
The  cases  of  cancer  cured  by  preparations  of  iron  amount 
30,  all  well  authenticated;  and  many  of  them,  coqqur 
unicated  to  the  author  from  various  respcctaJblt*  sources.  .. 
The  number  alleviated  is  eleven,  and  those  in  which  *hf 
medy  produced  no  good  effects  are  seven. 
tye  shall  pass  over  the  account  of  the  ancient,  opinion! 
►ncerning  cancer,  and  even  of  the  moderns.  Qf  the  lafc? 
r  our  author  remarks  : 

"  Theories  founded  on  such  uncertain  argunpente  scarcely, 
serve  attention,  only  that  they  prove  how  frequently  tt*e 
mptoros  of  this  disorder  have  given  the.  notion  of  jts  jkk*» 
iction  by  the  action  of  living  animals.  They  seem  to°Jvure 
ftrly  dropped  into  oblivion,  till  revived  by  Dr.  Ad*iDf» 
ho  supports  with  much  ingenuity  and  appearance  of  truili» 
Anions  peculiar  to  himself  on  this  subject.  As  the  fbup- 
ition  of  this  theory,  he  premises,  that  hydfltiaV  possess 
le  simplest  form  in  which  animal  life  cm  well  he  sop* 
)sed  to  exist ;  and  as  the  experiments  of  Doctor  Hunter 
lly  prove  in  them  a  contractile  force,  which  is  allowed  to 
i  sufficient  evidence  of  their  life ;  so  if  a  similar  prpperty 
in  he  proved  in  the  contents  of  a  cancerous  tumour,  .thefr, 
parate  vitality  is  equally  deducible. 
"  I  a  cancerous  breasts,  he  remarks,  there  is  always  found 
quantity  of  yellow  greenish  fat,  which  is  contained  in 
rsts,  these  together  he  denominates  Carcinomatous  Hy- 
itids  ;  and  to  prove  their  contractile  power,  he  directs  the 
allowing  experiment  to  be. made.  '  Immediately  after  the 
peration,  take  the  amputated  part,  and  cut  it  in  a  trans* 
;rse,  or  indeed  in  any  direction,  and  wherever  you  dis- 
)ver  this  fatty  appearance,  you  will  see  the  surface  at  first 
pooth  under  your  knife.  In  an  fbstant  after  you  .wiji  find 
papillary  appearance  all  over,  this  yellow  green  turfcefe, 
ach  of  these  papillae  you  will  find  the  contents  of  a  cep- 
ile,  the  contraction  of  which  has  produced' this  conical. 


jure. 


"  The  other  observations  in  support  of  his  theory  chiefly. 
nd  to  prove,  that  those  parts  usually  affected  with  cancer 
e  endued  with  but  little  powers  of  life;  and  which  there- 
>re  we  would,  a  priori,  suppose  to  be  best  adapted  for  the 
idus  and  support  of  beings  possessing  a  separate  existence* 
mong  those  are  the  organs  subservient  to  the  preservation 

of 
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of  the  species  and  not  necessary  to  the  existence  of  the  in- 
dividual, as  the  breasts  and  uterus  in  women  and  the  testi- 
cles in  nien^  which  are  most  suceptible  of  the  disease  at  that 
period  of  life  when  they  .become  useless,  and  consequently 
possess  but  a  small  portion  of  vitality ;  however,  that  the  ' 
Cancerous  predisposition  may  be  anticipated  by  Injuries: 
Which  render  them  entirely  or  in  part  incapable  of  per* 
forming  their  usual  functions. 

"  As  to  the  scirrhous  structure  which  forms  the  mos$ 
Considerable  portion  of  cancer,  and  possesses  somewhat 
thfe  appearance  of  softened  cartilage,  he  argues,  that  '  if 
carcinomata  pass  through  the  same  stages  as  Dr.  J.  Hunter 
has  remarked  of  the  common  or  lymphatic  hydatid,  is  it 
not  probable  that  on  the  death  of  any  of  them  suppuration; 
will  follow,  and  that  this  suppuration  may  expose  tb6 
living  hydatids  in  such  a  manner  that  many  of  them 
may  die  from  not  being  surrounded  by  living  animal  mat- 
ter? To  prevent  this,  he  conceives  a  fungus  is  formed; 
which  incloses  individuals  or  clusters  of  them  in  separate 
compartments,  so  that  the  death  of  one  set  produces  no 
effect  on  the  rest.*  However,  the  Doctor  does  not  inform 
us  whether  this  fungus  is  produced  by  the  hydatids  for  their 
own  preservation,  or  by  the  surrounding  parts  for  the  pur- 
pose of  preventing  the  departure  of  those  troublesome  visi- 
tors ;  if  the  latter  is  the  case,  it  at  least  proves,  that  we  do 
not  always  profit  by  the  assistance  of  the  vis  medicatrix 
naturae. 

"  But  when  the  mind  rests  a  length  of  time  on  any  fa- 
vourite theory,  it  is  too  apt  to  seize  only  the  evidence  that 
may  confirm,  and  to  neglect  altogether  that  which  may 
subvert  the  opinions  it  has  formed  :  thus  the  ingenious  au- 
thor, who  has  the  merit  of  opening  a  new  field  of  inquiry, 
overlooks  some  obvious  circumstances  that  are  strongly 
adverse  to  his  theory,  which  appears  to  me  to  have  its 
foundation  in  the  following  circumstances;  viz.  the  colour, 
the  quantity,  and  the  consistence  of  the  yellow  greenish  fat 
above  taken  notice  of,  together  with  its  accumulation  in 
capsules,  and  the  papillary  appearance  expressive  of  motion 
observable  on  dividing  it  by  a  transverse  section. 

"  But  these  appearances  seem  to  be  merely  the  effects  of 
the  deranged  actions  of  the  animal  ceconomy ;  except  the 
one  evincing  a  contractile  power  in  what  he  terms  capsules, 
but  which,  notwithstanding  repeated  investigation,  I  never 
could  perceive.  The  colour  of  the  fat  in  cancerous  breasts, 
that  Doctor  Adams  seems  to  lay  so  much  stress  on,  may 
be  produced  by  animal  hepatic  air,  which  Doctor.Crawford 
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m  proved  to  be  €  capable  of  imparting  to  the  fetof  animirio 
oently  killed  a  green  colour/  and  that  this  very  air  united 
bth  ammonia  escapes  in  great  abundance  from  cancerous 
well  as  other  malignant  ulcers  *•" 
"  1  have  thus,"  says  our  author,  "  extensively  conn- 
ived the  opinions  of  Dr.  Adams,  which,  notwithstanding 
«e  objections  that  occur,  appear  to  explain  the  phsenomem 
:  the  disease  more  satisfactorily  than  any  that  hate  yet 
sen  offered;  and  I  confess  I  cannot  but  agree  with  him 
i  the  fundamental  part  of  his  theory,  tie  independent  hfe 
p  cancer ;  but  my  sentiments  are  somewhat  different  cou- 
pling the  part  in  which  that  life  is  resident." 
Mr.  Caimichael  then  proceeds  to  oiler  bis  opinion  of 
nicer  as  a  parasytic  animal  (a  term,  we  believe,  first  mad 
r  Doctor  Adams).  This  leads  to  a  very  interesting  history 
F  parasytic  plants  and  animals,  which  he  traces  through  aft 
le  writings  of  Darwin,  Willdenow,  Hunter,  and  actual 
then. 

In  the  succeeding  chapter  the  author  enters  mom  jmtt-    ~ 
iilarly  into  the  evidence  of  the  vitality  of  cancer.  The  fint 
F  these  is,  that  the  cancerous  substance  has  no  commons* 
ittnc  vessels  with  the  parts  in  which  it  crows,  and  tbein- 
msibility  of  the  person  in  whom  it  finds  a  nidus .  to  amy 
ijury  confined  to  the  cancerous  mass.    9d.  That  caret- 
oma  arises  in  parts  naturally  endued  with  little*  life,  Of 
-hich,  from  their  nature,  are  more  inclined  to  ran  into 
composition,  particularly  the  organs  in  each  sex  snbees* 
ient  to  generation,  after  the  period  is  passed  in  which  they 
an  be  used  for  such  purposes.  3d.  From  the  fair  presujnp* 
ion  that  when  suppuration  takes  place,  it  is  not  of  the  can- 
erous  substance  itself,  but  of  die  neighbouring  parts,  which 
re  stimulated  to  suppuration  by  the  previous  death  of  one 
art  of  the  carcinomatous  mass,  according  to  a  law  fiiat 
iscovered  by  Mr.  Hunter,  that  a  living  animal  confined  ■, 
fithin  the  substance  of  another  animal  does  not  stimulate  \ 
&  suppuration ;  but  that  the  same  animal  when  dead  sti-    ; 
aulates  like  any  other  extraneous  substance.    4th.  "  The    ' 
rigin  of  carcinoma  first  commencing  in  a  point— the  forma* 
ion  of  cysts  in  its  texture,  containing  a  fluid-— those  cystt 
vincrng  a  contractile  power,  by  a  forcible  expulsion  of  their 
ontents  on  being  punctured,  are  all  circumstances  which 
trongly  impress  the  idea  that  carcinoma  is  possessed  of  in- 
lividuai  life."    In  this  division  the  author  enters  mock 
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itiib  the  general  relation  between  hydatids  irid  cancer. 
Ath.  The  locality  of  the  disease.  6th.  The  peculiar  kind  of 
pain,  which  is  sometimes  compared  by  the  patient  to  the 
gnawing  of  ah  animal. 

"  Such  are  the  facts/'  concluded  Mr.  C,  u  that  lead 
ine  to  adopt  the  unnatural  hypothesis  that  cancer  enjoys  an 
independent  animal  existence  in  the  body  on  which  it  preys; 
And  vfrhen  another  theory  offers  itself  that  so  precisely  meets 
every  circumstance,  ana  so  perspicuously  disentangles  every 
difficulty  of  this  obscure  and  intricate  disease,  I  shall  with-' 
out  hesitation  relinquish  opinions  that  I  Confess  are  difficult 
to  digest,  and  most  difficult  to  him  who$e  reading  had  beed 
most  extensive.  Vain  indeed  would  be  any  effort  to  render 
them  palatable  id  fntnds  versed  in  systems  of  every  branch 
of  philosophy,  if  they  had  not  previously  learned  the  vanity 
of  all  human  knowledge,  and  the  futility  of  attempting  10 
embrace  within  systems  the  infinite  variety  of  riature/' 

We  cannot  help  remarking,  that  most  if  hot  all  these  ar- 

Bttnents  in  favour  of  the  vitality  of  cancer  are  urged  by 
r.  Adams.  The  second  indeea— that  carcinoma  arises  h* 
parts  naturally  endued  with  little  life,  is  somewhat  diffe- 
rently stated  Dy  that  author.  In  accounting  for  the  breast?, 
ovaries,  uterus,  and  testicles  becoming  the  nidus  for  hy- 
datids in  general,  as  well  as  for  what  he  calls  carcinomatous 
hydatids,  Dr.  Adams  assumes  as  a  cause,  that  such  parts 
are  not  itecessary  for  the  existence  of  the  supporting  ani- 
mal,- and  that  after  a  certain  time  they  become  useless  foi* 
those  offices  for  which  only  they  are  destined. — That  by 
injur)'  that  uselessness  may  be  anticipated,  and  that  in  some 
females  who  are  barren,  the  parts  ab  initio  being  useless, 
the  breast  becomes  the  nidus  for  cancer  at  a  very  early  pe- 
riod.— The  last  argument  produced  by  Mr.  Carmichael  we 
think  might  be  omitted.  Gnawing  pain  is  a  very  common 
term  for  rheumatism — darting  is  a  much  more  usual  de- 
scription for  cancer  among  the  unhappy  sufferers.  We 
mean  not  by  these  remarks  to  detract  from  the  candour 
or  merits  of  the  author.  He  seems  to  have  omitted  scarcely 
any  other  opportunity  of  introducing  Dr.  Adams's  name, 
and  always  with  respect :  and  as  to  his  own  opinions,  it 
must  be  admitted  that  they  stand  oh  the  fairest  ground — 
the  sifceess  of  a  generally  adopted  practice. 
.  Mr.  C.  next  enters  on  the  "  treatment  of  cancers."  In 
this  most  important  part,  and  which,  notwithstanding  th£ 
envy  of  some  of  our  contemporaries,  we  think  We  may 
tfuly  call  his  own,  as  far  as  any  philosophical  view  6f  thd 
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yect  extends,  we  are  ready  to  give  every  credit  to  tb# 
genious  author.  Our  limits  will  pot  penult  ua  to  follow 
n  through  the  whole,  but  wo  -cannot  help  remarking* 
it  every  part  shows  equal  industry  and  genius-— After 
narking  the  various  unsuccessful  attempts  hitherto  made, 
engages  in  an  inquiry  concerning  the  uses  of  iron  in  tbo 
item — The  diseases  arising  from  an  excess  of  the  oxide 
iron — Those  arising  from  a  deficiency  of  the  same  From 
these,  many  valuable  inductions  follow  on  cancer  and 
me  other  equally  deplorable  diseases. 
The  work  concludes  with  an  attempt  at  answering  tbo 
eries  of  the  medical  committee  of  the  society  for  iriveati-. 
ting  the  nature  and  cure  of  cancer,,  and  the  plan  of 
tospital  in  Dublin  for  the  reception  of  cancerous  pi- 
nts. Of  the  first,  we  cannot  help  lamenting  that  we  hear 
little  of  a  society  which  seemed  at  one  time  to  promise 
much.  The  author's  answers  of  course  respect  princir 
lly  passages  referred  to  in  his  work.  Of  the  second,  ire 
anot  help  regretting  that  the  inconvenience  remarked  by 
*.  Adams,  in  his  Treatise  on  the  Cancerous  Breast,  should 
sovsoon  forgotten.  Can  there  be  a  more  dreary. prospect 
r  cancerous  subjects,  than  to  be  constant  wituesseaof 
freouent  fatality,  and  the  agonies  of  their  fellow-suffer- 
i  ?  Would  not  the  funds  of  such  an  institution  be  better 
inloycd  in  supporting  the  patients  among;  their  fHenda*< 
d  administering  remedies,  than  tin  erecting  expensive 
i Wings?  We  cannot,  by  these  few  remarks,  be  sua- 
cted  of  a  wish  to  detract  from  the  merit  of  a  work  which 
es  equal  honour  to  the  head  and  heart  of  the  author. 

radical  and  descriptive  Essays  on  the  Economy  of  Fuel 
and  Management  of  Heat.  Essay  First.  By  Robertsoic 
Buchannan,  Civil  Engineer.  8w>.  With  2  Engravings, 

The  public  having  given  a  very  favourable  reception  to  a 
ort  Essay  on  the  If 'arming  of  Mills  and  other  Buildings 

Steam,  published  by  Mr.  Buchannan  in  1807,  and  of 
lich  we  took  notice  hi  our  xxixth  vol.  p.  273,  instead  of 
erely  reprinting  that  Essay,  he  has  been  induced  to  ex- 
nd  his  plan  to  a  series  of  Essays  under  the  above  title,  of 
rich,  the  first,  consisting  of  980  pages,  has  just  made  its 
pearance.  It  is  divided  into  three  parts.  Part  I. — Effects  . 

Heat — Means  of  Measuring  il— Fuel,  &c. — Section  1,  4 
eat,  Thermometers,  Tables ;  2,  Expansion  of  Solids  and 
quid*,  Tables j  3,  Specific  Heat  of  Gases,  Liquids  and 

Solids, 
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Solids,  Tables;  4,  Combustion,  various  Kinds  of  Fuel; 
5,  Motion  of  Heat  cm  the  conducting  Power  of  Bodies, 
Refrigeration ;  6,  Ebullition,  Steam,  Tables  of  Expansion 
of  Air,  Water,  and  other  Liquids ;  7,  Ignition.  Part  II* 
—-Heating  Mills  and  other  Buildings  by  Steam  :~Sectioh 
1,  Proportionate  Size  of  Boilers  %  ^Proportion  of  Steam* 
Pipes  for  Heating  a  given  Space;  3,  Substance  and  Surface 
of  the  Pipe*;  4.  General  Observations  respecting  Arrange*- 
meat,  fee, ;  5,  Of  the  Method  of  connecting  the  Pipes ; 
€,  Description  of  the  Boiler  with  its  Apparatus;  7,  Sy- 
phons; 8,  Arrangements  in  actual  Use  in  Mills,  Dwell- 
ings, and  feaths.  Part  III.— Drying  and  Heating  by 
Steam  applied  to  Manufactures,  &c. 

The  volume  before  us  exhibits  in  a  condensed  yet  per** 
spicuous  manner  the  principal  laws  which  regulate  the 
pbcenometia  of  heat,  including  all  the  recent  discoveries  of 
modern  philosophers,  and  the  best  practical  application  of 
them  which  we  have  yet  met  with  to  the  various  purposes 
coming  within  the  plan  of  the  author.  To  civil  engineers* 
and  others  whose  professional  avocations  embrace  such 
objects  as  Mr.  Buchannan  has  illustrated,  we  cannot  re- 
commend it  in  terms  beyond  its  merits* 

Mr.  T.  Woodfall,  assistant  secretary  to  the  Society  for 
the  Encouragement  of  Arts,  Manufactures,  and  Commerce, 
has  announced  his  intention  to  publish,  by  subscription,  in 
2  volumes,  8vo,  the  whole  of  the  very  valuable  papers  on 
Agriculture  which  have  been  brought  before  the  Society. 
The  approbation  given  by  the  Society  to  these  documents, 
which  embrace  every  subject  connected  with  agriculture, 
and  extensive  details  of  valuable  experiments  and  observa- 
tions, cannot  fail  to  recommend  the  present  undertaking  to 
the  notice  of  the  public. 

Mr.  Ayshford,  member  of  the  Royal  College  of  Sur- 
geons, and  assistant  surgeon  in  the  Royal  Artillery,  has  in 
the  press  An  Epitome  of  Anatomy,  comprised  in  a  series 
of  tables.  The  work  will  form  a  thin  quarto  volume  ;  and 
as  its  object  is  to  furnish  a  copious  vocabulary  for  the  stu- 
dent of  anatomy,  perspicuity  and  simplicity  of  arrangement 
have  been  chiefly  aimed  at  by  the  author. 


X.  Pro- 
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anuary  II,— The  president  in  the  chair;  Tbti  society 
sving  assembled  after  the  holidays,  a  summary  of  Mr.* 
[ome1  s  observations  on  dissecting  the  man  who  lately  died 
i  the  hospital  in  consequence  of  the  bite  of  a  rattle-snake 
as  read.  Mr.  Home  related  all  the  symptoms  from  the  time 
te  patient  was  bitten  till  his  death,  which  corresponded 
ith  those  observed  by  Dr.  Russd  at  Aleppo,  and  were} 
rpor  in  the  part,  swelled  aratf,  paifiy  fever,  defiram  j  low 
pid  pulse,  generally  100,  mortification  and  death  after  ttf 
iys'  suffering.  On,  opening  tbtf  body,  the  Mood  m  the 
iricardium  had  a  frothy  appearance,  and  the  skin  of  the? 
m  separated  entirely  from  the  muscles,  as  ubsciveil  by  . 
>r.  R.  Mr.  H.  related  two  or  three  other  cases  of  thie 
Aer  of  snakes  terminating  in  the  same  manner  and  with 
milar  effects. 

The  evenings  of  the  18th  and  fMh  werfe  occupied  nf 
ading  a  very  long  and  important  paper  on  the  corikpaia- 
re  qualities  and  strength  of  British  and  fbfcetgnt  ctth—ey 
It,  by  Dr.  Henry,  of  Manchester*  After  stating  the 
jpnlar  prejudice  in  favour  of  the  supposed  superior  Strength 
:  foreign  salt,  compared  with  British,  Dr.  H.  proceeded 
>  detail:  the  general  process  of  pi*|»artng  sah  in  different 
urts  of  England  and  Scotland,  compared  with  the  sea  or' 
iy-salt  from  St.  Ubes,  which  is  vulgarly  believed  to  pre- 
rve  meat  better  than  EnglUh  bay-Salt.  To  ascertain?, 
there  could  be  any  reason  for  this  belief,  Dr.  H.  alia- 
sed specimens  from  all  the  mines  and  manufactories  of 
ie  common  salt  of  commerce,  and  found  their  results  so 
lalogous,  as  to  render  any  great  difference  ih  their  curative' 
wers  almost  impossible.  The  results  of  his  experiments  , 
5  drew  up  in  a  tabular  foruft,  exhibiting  die  constituent  Orm- 
ples  of  the  salt  of  various  places  j  in  1000  parts  he  round 
ie  quantity  of  muriate  of  soda  to  vaty  only  from  035  to* 
38,  the  lowest  and  highest  in  any  ctriinary  salt.  In  the 
>retgnr  salt  he  generally  found  two  or  three  parts  more  of 
turiate  of  soda  than  in  the  British ;  but  this  advantage  wiuT 
ore  than  counterbalanced  by  the  extra  quantity  of  sul-> 
lates  of  lime  and  magnesia  in  foreign  salt :  the  latter  sub- 
ances  also  exist  in  British  salt,  but  generally  in  much?* 
ss  proportions,  particularly  the  sulphate  of  lime.  Hence1 
r.  H.  concluded  that  our  native  salt  is  in  every  respect 
pal  to  foreign  salt  for  the  preservauoa  of  provisions,  said 
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that  tfce  vulgar  prejudice  against  it  should  be  instantly  re- 
moved by  every  rational  and  practicable  means,  as  injurious 
to  the  commerce  and  prosperity  of  the  kingdom* 

In  the  process  of  manufacturing,  he  observed  that  in  the 
-North  of  Scotland,  where  the  fire  to  the  pans  is  allowed  to  be* 
come  low  by  neglect  on  Sundays,  a  species  of  very  strong  sak 
has  been  produced  in  consequence,  which  has  obtained  the 
name  of  "  Sunday  salt,"  which  he  thinks  even  more  pow- 
erful than  any  foreign  salt.  The  cause  of  this  superiority 
he  attributes  to  the  slowness  of  evaporation,  which  makes 
the  grain  of  the  salt  larger.  Large-grained  salt  is  best  for 
curing  dry  meat,  as  it  dissolves  more  gradually,  and  always 
affording  fresh  supplies  of  saline  moisture;  small -grained* 
on  the  contrary,  is  beat  for  making  brine.  The  decrepita- 
tion of  all  salt  Dr.  H.  found  nearly  alike ;  the  water  of 
crystallization  being  tu  very  small  quantities,  not  exceeding 
two  or  three  per  cent,  in  salt  dried  at  the  usual  temperature 
of  SIS*  The  specific  gravity  is  also  very  little  different} 
that  of  St*  Ubes  was  1 9-68,  while  the  British  varied  from 
40-83  to  9088. 

In  coacluding,  the  author  related  some  of  the  tedious  and 
complex  operations  which  he  adopted  in  these  researches, 
in  order  to  ascertain  the  relative  and  constituent  principles 
of  the  various  kinds  of  common  salt.  Luna  cornea,  or 
muriate  of  silver,  was  one  of  his  principal  tests  ;  but  the 
experiments  to  detect  the  sulphates  of  magnesia  and  of  lime 
were  tedious  and  complex,  especially  in  ascertaining  the 
presence  of  au  ammoniacal  sulphate  of  magnesia.  Among 
many  other  curious  experiments  by  this  able  operator,  he 
ascertained  \\it  compatibility  of  sulphate  of  soda  and  sulphate 
of  magnesia  in  the  same  liquid,  contrary  to  the  chemical 
axiom  laid  down  by  Mr.  Kirwan.  It  was  not,  however, 
till  after  two  days  digesting  that  a  very  small  quantity  of 
these  salts  was  found  to  be  partially  united,  and  from  this 
experiment  the  author  does  not  seem  disposed  to  question 
the  truth  or  utility  of  Mr.  Kirwan's  position  in  regard  (6 
salts  in  their  natural  state. 

SOCIETY  OF    ANTIQUARIES. 

Some  curious  particulars  respecting  the  former  perquisites 
at  the  Board  of  Green  Cloth,  and  the  conduct  of  Sir  Gil- 
bert Talbot,  keeper  of  the  king's  plate  during  the  reign  of 
William  III.,  were  read.  The  only  useful  facts  which  this 
paper  established  were,  that  in  former  as  weir  as  the  present 
times,  avarice,  intrigue,  violent  passions^  and  love  of  places 
and  perquisites  prevailed. 

Mr, 


j  Limctan  Society.— Flint  Glass* 

Mr.  Douce  exhibited  to  the  society  a  French  raarriagfe 
ken,  never  used  as  a  coin,  and  consequently  not  noticed 
any  work  on  coins  or  medals.  On  the  one  side  it  bore 
b  circular  inscription  "  Pour  Epouse,"  round  fleurs  de 
»,  with  a  D  at  the  bottom  ;  and  on  the  other  "  Denirs  de 
>y,"  with  united  hands.  The*e  tokens  were  formerly 
ren  in  betrothing  brides.  Mr.  D.  quoted  several  decreet 
d  ceremonies  relative  to  the  performance  of  marriage, 
d  among  others  a  decree  of  the  council  of  Toledo,  pixfr- 
jiting  the  queens  of  Spain  to  marry  a  second  time. 
The  Right  Hon.  Sir  J.  Banks,  Bart.  President  of  the 
iyal  Society,  communicated  a  curious  parchment  roll,  ex- 
iting the  marks  made  on  the  beaks  of  swans  and  cygnets 
all  the  rivers  and  lakes  in  Lincolnshire,  accompanied  with 
account  of  the  privileges  of  certain  persons  keeping 
ans  in  those  waters,  and  the  duties  of  the  king's  swanhera 
guarding  these  fowls  ,from  depredation,  and  preventing 
y  two  persons  from  adopting  the  same  figures  or  marks 
the  bills  of  their  swans.  The  number  of  marks  con- 
ned in  the  parchment  roll  amounted  to  219,  all  of  which 
re  different,  and  confined  to  the  small  extent  of  the  bill 
the  swan*  The  outlines  were  an  oblong  square,  circular 
one  end,  and  containing  dots,  notches,  arrows,  or  such 
e  figures,  to  constitute  the  difference  in  the  marks  of  each 
rson's  swans.  Laws  were  enacted  so  late  as  the  12th  of 
izabeth,  for  the  preservation  of  the  swans  in  Lincoln* 
ire. 

LINN^AN  SOCIETY. 

January  16. — Dr.  Maton,  vice-president,  in  the  chair. 
ad  a  description  of  some  new  species  of  plants  from  New 
alland,  by  Edward  Rudge,  esq.,  F.L.S.  Part  of  a  paper 
William  Spence,  esq.,  F.L.S,,  was  also  read,  on  a  ge- 
s  of  insects  named  Choleva  by  Lalreille,  with  a  descrip- 
n  of  eighteen  British  species,  which  was  prefaced  by 
cne  remarks  on  the  comparative  merits  of  the  different 
stems  of  entomology. 


XI.  Intelligence  and  Miscellaneous  Articles. 

FLINT  GLASS. 

hk  French  artists  still  continue  their  exertions  to  mam/- 
:turc  flint  glass  to  rival  if  possible  that  of  this  country, 
our  33d  volume  we  gave  a  report  of  a  committee  ap- 
inted  by  the  French  Institute  to  examine  some  attempts 

of 
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•f  this  kind  made  by  a  M.  Doufourgerais.  A  similar  re- 
port has  been  recently  published  by  the  Institute  on  a  spe- 
cimen of  flint  glass  presented  by  Messrs.  Kraines  and 
Lan^on.  It  is  described  a*  of  great  purity,  and  totally  de- 
void of  striae :  its  specific  gravity  is  to  that  of  the  English 
flint  glass  as  37  to  33 :  dispersive  powers  very  great,  being 
as  5  to  2  with  common  glass,  while  the  proportion  of  com* 
mon  glass  to  flint  glass  is  8  to  3.  Its  refraction  being 
described  as  very  strong,  the  foci  of  the  glasses  made 
with  this  glass  are  one-fourth  shorter  than  common  glass, 
M.  Delambre  informs  the  Institute  that  he  has  mack  ex* 
periments  with  an  achromatic  glass  of  the  above  mate- 
rials, and  pronounces  it  to  be  far  superior  to  a  telescopt 
of  equal  size  made  by  Dollond. 

HERNIA. 

In  a  recent  foreign  journal  the  following  new  remedy 
for  hernia  has  been  proposed  by  a  M.  G.  Tarenne  :— 

"  The  author  of  this  proposal  has  made  a  number  of 
experiments  on  snails,  and  on  the  singular  properties  of 
their  slimy  juice,  which  has  for  a  long  time  been  used  with 
success  in  disorders  of  the  breast.  The  viscidity  of  this 
juice,  ks  astringent  virtue,  and  its  reproductive  faculty,  in- 
duced him  to  suppose,  that  when  applied  externally  jn  cer- 
tain infirmities  it  would  easily  penetrate  the  skin,  and 
spread  itself  throughout  the  part  affected.  He  presumed 
that  this  juice  would  in  some  way  close  hernial  openings; 
and  to  assure  himself  of  this  property  he  undertook  the 
care  of  several  persons  afflicted  with  hernia.  He  had  the 
happiness  to  succeed  in  curing  them  radically  in  the  space 
of  three  months. 

"  This  discovery  appearing  to  him  too  important  to  be 
kept  secret,  he  did  not  hesitate  to  publish  it.  We  are  obliged 
here  to  abridge  his  manner  of  proceeding,  and  refer  our 
readers  to  the  work  published  by  M.  Tasenne,  entitled 
'  Cochlioperie ;  Recueil  d'Experiences  tr&s-cuneuses  sur 
les  Helices  terrestres,  ou  Escargot/  &c.  1  vol.  8vo.  Paris, 
1808. 

•'  The  first  thing  necessary  is  to  be  assured  of  the  na- 
ture of  the  hernia  by  consulting  some  experienced  surgeon. 
If  the  ruptured  part  cannot  be  returned  by  any  means,  or 
if  it  is  dangerous  to  confine  it  in  the  body,  this  specific 
must  not  be  made  use  of,  as  it  would  in  this  case  only 
augment  the  evil. 

"  A  truss  is  then  to  be  made,  having  the  ball  at  the  end 
concave  instead  of  convex,  as  is  usual,  to  receive  a  kind  of 

cup 


ip  of  an  equal  diameter  with  that  of  the  orifice  of  the 
nrnia.  This  cup  may  be  of  porcelain,  earthenware,  or 
ass,  in  order  that  the  liquor  which  it  is  to  contain  may 
>t  penetrate  it,  nor  lose  any  of  its  virtue,  nor  undergo 
iy  alteration.  The  edges  of  this  cup  are  widened  a  little, 
at  they  m^y  not  incommode  the  patient  when  it  is  placed 
the  truss.  It  is  to  be  filled  with  wool,  which  must  be 
tanged  every  other  day* 

"  Aboi^t  two,  three,  or  four  hundred  snails,  according  to 
e  size1  are  then  to  be  procured,  and  kept  in  a  place  where 
ey  may  derive  nutriment,  because  only  two  or  three  are 
ed  every  day,  or  six  or  eight  if  they  are  small.  They  are 
ore  easily  procured,  and  of  a  better  quality,  in  spring, 
lich  is  the  most  favourable  season  for  this  business. 
"  The  patient  every  day  before  he  rises,  and  after  he  is 
bed,  takes  away  the  cup  from  the  truss,  and  with  a  pin 
>unds  the  snail  at  intervals  in  different  places.  From 
ch  wound  the  snail  gives  out,  thrqugh  the  opening  in  his 
ell,  sometimes  a  blueish sometimes  a  gray  ^coloured  water* 
lich  must  be  caught  on  the  wool  in  the  cup.  If  the  soul 
tly  gives  out  a  thick  froth,  it  must  be  thrown  aside  and 
other  taken  instead. 

"  The  cup  being  sufficiently  filled  with  liquor  is  to  be 
iced  on  the  part  affected,  always  very  exactly  in  the  tame 
nation ;  it  is  then  to  be  covered  with  a  white  linen  cloth, 
d  apply  on  it  the  ball  of  the  truss.  This  truss,  without 
ing  too  tight,  must  be  sufficiently  so  to  prevent  the  fluid 
>m  escaping  between  the  edge  of  the  cup  and  the  skin  in 
y  posture. 

"  During  this  treatment,  which  will  last  three  or  four 
onths  or  more,  the  patient  need  not  be  kept  to  any  par* 
:ular  regimen.  The  only  precautions  necessary,  are  to 
ave  the  part  once  every  four  days,  and  never  to  leave  the 
rnia  long  uncovered,  in  order  to  avoid  cold.  To  press 
ore  or  less  with  the  hand  on  the  truss  whenever  the  pa- 
int is  going  to  cough  or  sneeze,  or  make  any  effort  whit- 
er. If  the  cup  runs  off  the  skin  on  account  of  being 
dly  made,  or  on  account  of  the  hair  being  suffered  to 
ow  too  long,  this  treatment  must  be  suspended  until  the 
in  is  well  again.  In  this  case  the  patient  will  take  away 
e  truss  altogether,  if  it  can  be  done  without  the  intestines 
caping  through  the  opening ;  this  will  depend  on  the 
•sition  in  which  he  is  accustomed  to  lie  in  his  bed.  Du- 
lg  the  day  he  will  wear  the  truss  dry,  by  filling  the  conca* 
:y  with  wool  and  putting  a  bit  of  cloth  on  the  hernia. 
"  By  this  kiud  of  treatment  a  common  hernia  may  be 

cured 
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euiyd  in  three  or,  at  most,  four  months,  unless  something 
jdse  ails  the  patient  which  tends  to  prevent  the  aperture 
from  closing.  The  cure  will  be  found  complete  when,  by 
applying  the  finger  to  the  place,  we  find  it  closed  or  almost 
closed. 

"  Although  the  aperture  be  closed,  it  will  be  proper  for 
the  patient  to  continue  wearing  his  truss  six  weeks  or  two 
months  longer,  because  it  is  indispensably  requisite  that 
the  wound  should  be  left  to  close  before  the  muscles  which 
encompass  the  place  are  permitted  to  enjoy  their  natural 
action.  An  unforeseen  effort  may  be  productive  of  more 
mischief  than  had  occurred  heretofore,  if  the  opening  be 
abandoned  too  early  to  itself  whilst  moistened  with  this 
antihernjacal  liquor .M    S. 

LECTURES. 

St.  Thomas's  and  Guy's  Hospitals* 

The  Spring  Courses  of  Lectures  at  these  adjoining  hot* 
pitals  commence  the  beginning  of  February,  viz. 

At  St.  Thomas's.— Axizlomy  and  the  Operations  of  Sur- 

fery,  by  Mr.  Cline  and  Mr.  Cooper.  Principles  and 
practice  of  Surgery,  by  Mr*  Cooper. 
At  GW*,v*-rraptice  of  Medicine,  by  Dr.  Babington 
4nd  Dr.  Curry. — Chemistry,  by  Dr.  Babington,  Dr.  Mar* 
cet,  and  Mr.  Allen  .-^Experimental  Philosophy,  by  Mr. 
Allen. — Theory  of  Medicine,  and  Materia  Medica,  by  Dr. 
Curry  and  Dr.  Cbolmeley. — Midwifery,  and  Diseases  of 
Women  and  Children,  by  Dr.  Haighton. — Physiology,  or 
Laws  of  the  Animal  CEconomy,  by  Dr.  Haighton. — Struc- 
ture and  Diseases  of  the  Teeth,  by  Mr.  Fox. 

N.  B.  These  several  lectures  are  so  arranged,  that  no 
two  of  them  interfere  in  the  hours  of  attendapce;  and  the 
whole  is  calculated  to  form  a  Complete  Course  of  Medical 
and  Chirurgical  Instruction.  Terms  and  other  particulars 
may  be  learnt  at  the  respective  hospitals. 

LIST   OP  PATENTS    FOR    NEW    INVENTIONS. 

To  William  Cotton  of  Limehouse,  manufacturer,  for  a 
new  and  improved  method  of  regulating  the  texture  of  all 
kinds  of  cloth  in  the  process  of  weaving. — Jan.  .15,  1810. 

To  WilKam  Murdock  of  Soho  Foundry,  in  the  county 
of  Stafford,  engineer,  for  a  process  for  boring  and  forming 

Eipes,  cylinders,  columns,  and  circular  disks  out  of  solia 
locks  and  slabs  of  stone  of  any  kincj  or  description.— 
January  1J. 

METEOR*- 


Meteorology. 
meteorological  tab  lb, 
By  Mr.  Caret,  op  the  Strand, 
For  January  IB  10. 
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5tIJ,  Description  of  a  new  Cupping  Instrument. 
By  Robert  Healy,  M.B.,  Dublin. 

No.  1,  Clarendon  Street, 
Dublin. 

To  Mr.  Tilloch. 

Sir,  X  take  the  liberty  of  communicating  to  you  a  new 
method  of  performing  the  operation  of  cupping,  without 
the  assistance  of  the  syringe,  which  I  have  tried,  and  find  to 
succeed.  If  you  think  it  worthy  of  holding  a  place  in  your 
very  instructive  Magazine,  your  inserting  it  will  oblige  your 
obedient  servant,  Robert  Healy,  M.B4 

Descriptibn  of  the  Instrument. 

The  instrument  consists  of  two  parts,  namely*  a  hollow 
Vessel  A,  (Pi.  II.)  which  m&y  contain  about  half-a-pint  of 
water,  made  of  very  thin  sheet-copper,  or  tin,  with  a  stopr 
cock  soldered  into  it.  The  end  of  the  stopcock  should  ex- 
lend  a  quarter  or  half  an  inch  within  the  vessel  A,  for  a 
reason  that  will  be  assigned^  The  other  part  of  the  instru- 
ment is  the  cupping  glass  1$,  made  id  the  usual  way,  which 
is  to  be  adapted  to  the  stopcock,  with  a  screw  of  a  coarse 
thread. — The  instrument  is  to  be  used  in  the  following  man- 
ner :  the  glass  is  to  be  unscrewed  from  A,  a  little  air  is  to 
be  drawn  from  the  latter  by  the  assistance  of  the  mouth, 
the  cock  is  then  immediately  to  be  turned  to  prevent  the 
external  air  from  rushing  in.  Ether  or  spirits  is  to  be 
placed  in  a  wine-glass.  Tne  tnouth  of  the  Stopcock  is  then 
to  be  inverted  into  the  liquid  so  deep,  that  by  turning  the 
cock  a  sufficient  quantity  may  be  drawn  up  :  a  drachm  of! 
either  liquid  will  befou,nd  sufficient.  The  vessel  A  is  next  to 
be  heated  to  convert  the  liquid  mto  vapotir  :  as  soon  as  the 
vapour  has  filled  the  vessel,  this  must  be  refrigerated  in  a 
vessel  of  cold  water,  previously  turningithe  cock  to  prevent 
the  influx  of  air.  A  vacuum  is  produced  in  proportion  to 
the  size  of  the  vessel,  and  in  a  very  few  minutes.  The 
cupping  glass  is  then  to  be  screwed  to  the  stopcock,  and 
placed  over  the  wound  made  by  the  lancet  or  leech.  We 
may  adjust  the  suction  by  turning  the  cock,  and  have  a 

(gradual  of  sudden  flow  of  blood.  If  the  vessel  A  be  of 
arge  dimensions,  and  the  patient  complains  of  the  suction, 
we  must  turn  the  cock,  and  either  admit  the  blond  to  flow 
into  the  glass,  or  unscrew  one  turn  of  the  ball  from  the 
glass,  and  admit  the  air  to  pass  through  the  thread  of  the 
screw  into  the  glass.  The  reason  of  extending  the  stop- 
Vol.  35.  No.  JL42.  Fel.  1810.  F  cock 
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ck  so  far  within  the  ball  is  to  prevent  the  liquid  in  the 
11  from  passing  into  the  cupping  glass  when  the  stop- 
ck  is  opened. 

Kovember  14,  1809. 


III.  On  that  Power  of  the  Eye,  hy  which  it  is  adjusted  to 
see  Objects  distinctly  at  different  Distances*  By  Ez» 
Walker,  Esq. 

[Continued  from  voL  nut.  p*  340.} 

T  rom  observations  made  on  the  human  eye  at  different 
es,  it  appears  to  undergo  a  gradual  change  from  infancy 

old  age.  For  when  a  child  of  three  or  four  years  old  at- 
ntively  views  a  very  small  object  it  is  held  close  to  the 
•e,  not  further  off  than  two  or  three  inches*    The  reason 

this  :  hi  the  early  part  of  life  the  iris,  being  flexible,  has 
e  power  of  contracting  the  pupil  to  a  smaller  dimension 
an  at  any  future  perriod  ;  consequently  a  child  can  see  a 
nail  object  at  a  less  distance  than  a  grown  person :  but  by 
;orees  this  power  of  the  iris  decreases,  as  the  rest  of  the 
)dy  becomes  less  flexible ;  and  the  eye,  if  a  good  one, 
'actually  becomes  longer-sighted. 

It  is  generally  supposed,  however,  that  the  pupil  of  a 
lild'*  eye  is  larger  than  that  of  a  grown  person's :  but  this 

true  only  when  the  iris  is  in  a  state  ot  relaxation  ;  for  it 

well  known,  that  the  pupil  always  contracts  in  viewing 
near  object.  To  suppose  that  a  child  can  see  a  small  ob- 
ct  at  two  or  three  inches  distance  with  a  large  pupil  is 
mtrary  to  the  laws  of  dioptrics,  because  the  rays  of  light 
ould  then  enter  the  eve  in  a  divcrgine  state,  and  conse- 
ticntly  form  an  indistinct  picture  of  the  object  upon  the 
tina. 

Dr.  .Turin  observes,  that  cc  children  read  much  nearer 
lan  grown  persons,  for  their  eyes  arc  smaller,  and  the 
ast  distance  any  person  can  see  distinctly  at,  is  propor- 
i>nal  to  the  length  of  the  eye*/' 

But  to  show  t'iat  this  rule  is  erroneous,  let  us  suppose 
tat  the  nearest  distance  of  distinct  vision  of  an  eye  is  1& 
iches  ;  then  this  eye,  according  to  the  Doctor's  rule,  must 
i  six  times  as  large  as  the  eye  of  a  child  that  can  see  di- 
inctlv  at  the  distance  of  three  inches;  which  is  contrary 
>  experience.  It  also  appears  from  the  eyes  of  birds  that  the 

*  Emy  on  diitiuct  and  iadUtinct  Vision,  p.  1 17. 
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Doctor's  rule  is  erroneous ;  for  it  is  well  known  that  large 
birds  of  prey  can  see  objects  at  a  distance,  far  beyond  the 
limits  of  distinct  vision  of  the  human  eye;  and  there  are 
small  birds  that  can  free  minute  objects  at  a  very  great  di- 
stance. 

Now,  as  the  eves  of  birds  are  much  smaller  than  those 
of  men,  it  is  evident  that  the  utmost  distance  of  distinct 
vision  does  not  depend  upon  the  length  of  the  axis  of  the 
eye. 

The  nearest  distance  at  which  a  grown  person  with  $ 
good  eye  can  see  distinctly,  may  in  general  be  about  six  or 
seven  inches ;  but  this  distance  increases  with  age,  until 
bear  objects  appear  indistinct. 

This  increase  in  the  focal  distance  of  the  eye.  is  gene* 
rally  supposed  to  be  owing  to  the  humours  of  the  eye  be~ 
coming  too  flat  through  age,  so  that  the  rays  which  fall 
upon  the  eye,  from  an  object  at  a  short  distance,  converge 
to  a  point  behind  the  retina,  and  thus  cause  indistinct  vi* 
•ion.  But  this  theory  is,  I  believe,  unsupported  by  a  single 
clear  and  decisive  experiment. 

That  the  humours  of  the  eye  inay  waste  and  the  eye  grow 
flatter,  when  every  other  part  of  the  human  frame  is  upon 
the  decline,  may  be  supposed  with  some  appearance  of  rea- 
son 2  but  that  the  humours  of  the  eve  of  a  child  should  de- 
cay  and  the  eye  grow  flatter  while  every  other  part  of  its 
body  is  advancing  towards  perfection,  is  a  theory  which 
cannot  be  so  readily  admitted.  For,  as  the  eye  undergoes 
a  gradual  change  through  life,  this  effect  must  be  produced 
in  every  stage  of  it,  by  the  same  cause.  Hence  this  theory 
Requires  further  investigation* 

II.  Those  who  have  written  On  the  properties  of  the  hu* 
man  eye  inform  us,  that  "  if  a  good  eye  vflfcws  an  object 
at  the  least  distance  it  can  be  seen  distinctly,  and  then  at 
twice  that  distance,  and  then  at  an  infinite  distance,  there 
is  about  the  same  alteration  made  in  the  figure  of  the  eye 
between  the  two  last  cases,  as  there  is  between  the  two 
first. 

"ForletBCDE  (PI.  II.)  be  the  axis  of  the  eye  infinitely 
produced  ;  BC,  BD,  BE,  the  three  distances  of  the  ob- 
]ect  from  the  cornea  A  B  ;  and  C  A,  DA,  E  A,  three  rays 
falling  upon  any  given  point  of  the  cornea  j  whereof  E  A 
is  parallel  to  the  axis. 

fti  Now  to  produce  distinct  vision  of  the  points  C,  D,  E; 
it  is  plain  that  every  one  of  the  rays  C  A,  DA,  E  A,  must 
be  successively  refracted  to  the  same  point  F,  upon  the  re- 
tina, where  it  is  cut  by  the  eye's  axis.     At  first  let  us  sup- 

Fs  pose 
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•se  the  point  F  to  be  given,  or  the  length  of  the  axis  B  F 

be  immutable,  and  then  the  quantity  of  the  refraction  of 

ch  ray  must  be  varied.     And  because  the  distance  CD 

supposed  equal  to  C  B,  or  C  A,  the  angle  C  A  D  is  equal 

CD  A,  and  consequently  to  DAE.     Therefore,  con- 

iving  each  ray  to  come  back  again  from  the  fixed  point 

,  to  the  points  C,  D,  E,  successively ;  the  whole  quantity 

its  refractions  must  first  be  lessened  by  the  angle  CAD, 

id  then  by  the  equal  angle  DAE;  ana  so  the  changes  of 

e  figures  of  the  refracting  surfaces  must  be  much  the 

me  when  the  object  is  removed  from  C  to  D,  as  when  it 

removed  from  D  to  E*." 

Hence  it  may  be  demonstrated,  that  objects  at  various 
stances,  as  C,  D,  and  E,  may  be  seen  distinctly  with- 
it  any  alteration  in  the  humours  of  the  eye,  or  in  its  out* 
trdform. 

1.  It  has  been  proved  in  a  former  paper  f,  that  when  a 
od  eye  views  an  object  at  the  least  distance  it  can  be  seen 
itinctly,  the  ray3  which  enter  the  pupil  are  parallel,  or 
ch  as  differ  very  little  from  being  so;  whence  it  is  evi- 
nt,  that  the  rays  from  the  object  £  falling  upon  the  eye 
B  are  parallel. 

3.  Rays  issuing  from  the  object  E,  a  planet  or  a  star,  at 
i  infinite  distance  arc  parallel,  consequently  the  angle 
A  E  is  infinitely  small :  and 

3.  As  the  angle  C  D  A  is  equal  to  the  angle  DAE,  the 
igle  CD  A  is  infinitely  small ;  therefore  the  line  DA  co» 
cides  with  the  line  DB,  and  the  rays  falling  upon  the 
e  from  D  must  also  be  parallel ;  consequently  the  rays 
>m  the  object  D,  and  also  those  from  E  and  C,  are  re* 
icted  to  the^  same  point  F  upon  the  retina :  for  parallel 
ys  falling  upon  the  eye  near  the  axis  of  vision  have  the 
me  focus,  whether  they  come  from  objects  that  are  near 
remote.  Whence  it  is  evident  that  vision  perfectly  di- 
nct  is  produced  only  by  parallel  rays;  but  the  means  by 
lich  the  eye  admits  such  rays  only  as  are  parallel,  or 
arly  so,  and  rejects  the  rest,  come  next  to  be  considered, 
III. — If  a  small  circular  object  be  viewed  with  too  large 
pupil,  which  may  be  done  by  placing  the  object  much 
thin  the  limits  of  distinct  vision,  it  will  appear  larger 
an  perfect  vision  would  represent  it,  by  a  penumbra  of 
;ht,  which  is  called  the  circle  of  dissipation. 
Now  if  the  pupil  be  contracted,  by  means  of  a  perfora- 

*  Smith's  Optic*,  Remarks,  p.  2. 

f  PMoiophical  Magasine,  vol  xxix.  p.  S4g* 
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tion  made  in  a  card  of  such  magnitude  as  to  prevent  the 
lateral  rays  from  "entering  the  eye,  the  object  will  appear 
distinct.  .But  if  the  aperture  in  the  card  be  made  as  large  as 
the  pupil,  the  circle  of  dissipation  will  appear  as  large  as 
before. 

This  circle  of  dissipation  is  formed  by  those  rays  which 
enter  the  eye  remote  from  the  axis  of  the  cryslalline  lens. 
Thus,  when  the  pupil  is  too  large  for  distinct  vision,  the 
most  refrangible  of  those  side  rays  will  cross  one  another  in' 
the  vitreous  humour,  and,  by  falling  upon  the  retina  in  a 
diverging  state,  will  be  dispersed  over  a  larger  space  than 
the  true  image,  and  consequently  form  a  penumbra  round 
it ;  and  the  least  refrangible  rays  of  the  same  pencil  will  be 
dispersed  over  the  interior  parts  of  the  circle  ;  whence  that 
indistinctness  of  vision  which  is  experienced  by  people  ad- 
vanced in  years. 

No  writer  has  paid  more  attention  to  the  theory  of  distinct 
and  indistinct  vision  than  Dr.  Jurin.  This  philosopher  says, 
that  "  the  radius  of  dissipation  is,  cceteris  paribus,  always 
proportional  to  the  radius  of  the  pupil.  Consequently, 
when  the  pupil  is  narrow,  t{ie  radius  of  dissipation  and  the 
penumbra  arising  from  the  dissipation  will  be  smaller,  that 
is,  vision  will  be  rendered  ei trier  distinct,  or  at  least  less 
indistinct  than  it  would  otherwise  be  *." 

IV. — Many  philosophers  have  maintained  that  we  have 
the  power  of  viewing  objects  at  different  distances,  by  a 
Conformation  of  the  eye  for  this  purpose,  independent  of  a 
variation  in  the  pupil ;  but  they  vary  much  in  their  opU 
nions  respecting  the  means  by  which  this  effect  is  pro* 
duced. 

Dr.  Matthew  Young  says,  that  "  the  power  of  seeing 
distinctly  at  different  distances  does  not  depend  on  the  cry- 
stalline, 

"  This  is  evident,"  he  says,  "  from  the  experiments 
made  on  a  person  who  had  been  couched  for  a  cataract,  and 
by  the  assistance  of  the  same  convex  lens,  applied  to  that 
eye,  could  see  distinctly  at  different  distances  f-" 

But  Dr,  Porterfield  is  of  opinion,  that  the  change  made 
in  the  eye  must  be  in  the  crystalline;  for  a  person  who  had 
been  couched  of  a  cataract  was  under  the  necessity  of  using 
glasses  of  different  degrees  of  convexity,  for  seeing  objects 
distinctly  at  different  distances  J. 

These  two  alleged  facts  may  both  be  true,  but  the  con* 

*  Jurin'a  Essay  on  distinct  and  indistinct  Vision,  p.  145. 
f  Dr.  M.  Young's  Analysts  of  Nat.  Phil.  p.  375. 
i  See  Porterfield  on  the  Eye,  vol.  i.  p.  4fl4,  435. 
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usion  drawn  by  Dr,  Porterfield  seems  to  be  erroneous 
ilthough  it  has  been  used,  not  only  by  himself,  but  by 
:her  writers,  as  an  unanswerable  argument  to  prove  that 
le  eye  is  adjusted  by  means  of  the  crystalline  lens,) ; 
>r  if  the  iris  of  the  person's  eye  mentioned  by  Dr.  Porter- 
eld  received  any  injury  from  the  operation  of  couching, 
le  adjustment  of  that  eye  wouid  be  imperfect,  and  require 
lasses  of  different  degrees  of  convexity  for  viewing  objects 
;  different  distances  y  as  it  is  well  known,  that  persons  who 
*ad  with  spectacles  of  very  convex  lenses  require  glasses 
F  a  less  degree  of  convexity  to  view  remote  objects  $  still 
le  less  convex,  the  more  remote  the  object. 
But  if  the  operation  mentioned  by  Dr.  Young  was  per- 
mitted without  doing  any  injury  to  the  iris,  that  person 
ould  still  be  able  to  see  objects  distinctly  at  different  di- 
anccs,  by  the  assistance  of  the  same  convex  lens  applied 
►  that  eye  ;  because  the  iris  is  the  only  organ  by  which  the 
re  is  adjusted  to  distinct  vision.  It  is  a  physical  truth, 
hich  any  one  may  convince  himself  of  by  trial,  that  no 
tental  exertion  can  change  the  adjustment  of  the  eye, 
hen  every  part  of  the  iris  is  covered.  This  may  be  tried 
f  viewing  objects  through  a  hole  in  a  card,  made  rather 
ss  than  the  pupil  in  its  most  contracted  state, 
V. — Sir  Isaac  Newton  was  of  opinion,  that  the  humours 
•  the  eye  decay  or  shrink  by  old  age,  which  causes  the  eye 
7  the  short-sighted  to  grow  flatter  till  it  comes  to  a  due 
jure.  For  short-sighted  men  sec  remote  objects  best  in 
d  age*.  And  this  opinion  has  been  adopted  by  some  of 
lr  best  writers  on  the  theory  of  vision.  But  let  opinions 
ve  place  to  facts. 

Mr.  Adams  says,  «  It  is  generally  supposed,  that  the 
iort- sighted  become  less  so  as  they  advance  in  years,  as 
ie  natural  shrinking  and  decay  in  the  humours  of  the  eye 
ssen  its  convexity,  and  thus  adapt  it  better  for  viewing 
stant  objects:  but  among  the  great  number  of  short- 
en ted  that  I  have  accommodated  with  glasses,  I  have  ever 
und  the  reverse  of  this  theory  to  be  true,  and  the  eyes  of 
e  myopes  never  required  glasses  less  concave,  but  gene* 
lly  more  concave,  as  they  grew  older,  to  enable  them  to 
e  at  the  same  distance  f" 

Hence  it  is  evident,  that  the  humours  of  the  eyes  of  the 
iort- sighted  undergo  no  change  as  they  grow  older,  aud 
at  vision  generally  becomes  less  perfect.  For,  as  the  iris 
ses  some  part  of  its  contracting  power  with  age,  the  pu- 

*  See  Newtou's  Optics,  p.  13. 
|  Adams  on  Vision,  p.  126, 
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pil  becomes  larger,  the  circle  of  dissipation  increases,  and 
consequently  remote  objects  appear  less  distinct  than  they 
did  in  the  early  part  of  life. 

VI.— From  this  investigation  it  manifestly  appears,  that 
the  eye  is  in  reality  no  more  than  a  machine  of  a  fixed  and 
determinate  form,  without  any  power  to  alter  its  outward 
dimensions,  or  to  move  any  of  its  internal  humours ;  and 
that  the  only  adjustment  necessary  to  form  a  distinct  pic- 
ture of  an  object  upon  the  retina  (whether*  the  object  be 
near  or  remote)  is  to  prevent  diverging  rays  from  entering 
the  eye,  and  to  admit  such  only  as  are  nearly  parallel. 

This  office  is  performed  by  the  iris,  which  contracts  tht 
pupil  to  exclude  the  side  rays  when  we  view  near  objects, 
and  enlarges  this  aperture  to  give  us  a  distinct  view  of  such 
remote  objects  a3  are  but  faintly  illuminated:  it  is  also 
well  known,  that  whenever  the  eye  is  exposed  to  a  strong 
light,  the  pupil  contracts,  but  it  expands  as  the  light  de- 
creases. 

These  contractions  and  dilatations  of  the  pupil,  according 
to  the  distances  of  objects  and  strength  of  light  in  which 
they  are  seen,  are  directed  by  that  volition  of  the  mind 
which  presides  over  and  regulates  all  the  other  motions  of 
the  eye. 

£2.  Walker. 

Lynn,  January  3,  1810, 


XIV.  On  a  native  Attentate  of  Lead.  By  the  Reverend 
William  Gregor  Communicated  by  Charles  Hat* 
chet,  Esq.,  F.R.S.* 

I. 

JL  hat  the  oxide  of  lead  and  the  arsenic  acid  might  be 
found  in  the  state  of  natural  combination,  is  a  supposition 
highly  prohable,  from  the  strong  affinity  which  subsists 
between  these  two  suhstances.  But  the  existence  of  such  * 
compound  has  not,  as  I  conceive,  hitherto  been  established 
by  such  proofs,  as  entitle  it  to  be  ranked  amongst  the  de- 
cided cases  of  mineralogical  science,  I  trust,  therefore, 
that  the  observations,  which  I  have  the  honour  of  submit* 
ting  to  thq  Socie;y,  on  a  new  f  ore  of  lead  lately  discovered 


*  From  Philosophical  Transactions  for  1809,  Part  II. 

f  It  is  new  at  least  to  the  miners  in  Cornwall ;  nor  was  there*  previously 
to  this  discovery,  any  ore  resembling  it  to  be  found  in  that  splendid  collec- 
tion of  minerals,  which  my  valuable  friend  Philip  Rashleigh,  esq.,  hat  to 
(ibcrally  formed,  and  as  liberally  employed  in  tht  promotion  of  science 
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in  the  county  of  Cornwall,  so  justly  celebrated  as  well  for 
the  variety  as  for  the  richness  of  its  mineral  productions, 
will  not  be  deemed  superfluous. 

This  mineral  was  raised  in  the  mine  called  Huel-Unity, 
a  very  rich  copper  mine,  in  the  parish  of  Gwennap,  Ac* 
cording  to  the  information  with  which  I  have  been  favoured 
by  Mr.  William  Davy,  a  very  intelligent  and  experienced 
miner  in  that  district,  it  was  found  in  a  lode  south  of  Huel- 
Unity  principal  lode,  at  the  depth  of  fifty  fathoms  below 
the  surface,  which  lode  underlay  about  two  feet  in  the 
fathom  south  :  at  the  depth  above  mentioned,  this  lode  fell 
in  or  formed  a  junction  with  another  small  lode  or  vein  to 
the  south,  and  when  the  junction  took  place  this  lead  ore 
was  found.  The  veins  ot  it  are,  in  general,  from  six  to 
ten  inches  wide,  and  they  diverge  on  going  west.  Some 
particles  of  this  lead  ore  have  been  found  in  the  southern 
part,  after  the  separation  of  the  lodes ;  but  the  northern 
lode  does  not  contain  any  until  the  junction  takes  place. 
This  ore  is  intermixed  with  some  native  copper,  very  rich 
gray  copper,  and  black  copper  ore,  and  some  is  mixed  with 
quartz.    The  walls  of  both  veins  are  killas. 

II.  Description. 

This  mineral  is  regularly  crystallized.  The  form  of  its 
most  perfect  crystals  is  an  hexahedral  prism ;  they  are  of 
different  sizes,  from  one-tenth  of  an  inch  in  diameter  to 
the  size  of  a  hair.  The  longest  which  I  have  seen  do  not 
exceed  three-tenths  of  an  inch  in  length  :  these  terminate 
in  a  plane,  at  right  angles,  with  the  axis  of  the  prism ;  but 
the  crystals  of  a  smaller  size  are  frequently  drawn  out  into 
a  very  taper  acumination,  which  appears  to  be  a  six-sided 
pyramid.  A  number  of  smaller  crystals  are  often  closely 
packed  together  in  bundles,  which  are  bent  in  different  di- 
rections, and  terminate  in  a  point.  The  larger  crystals 
either  stand  alone,  or  ad  lie  re,  on  their  lateral  planes,  to  the 
gangue,  or  are  confusedly  matted  together  in  a  mass. 

Some  of  them  are  hollow,  as  if  an  internal  nucleus  had 
been  destroyed  ;  and  sometimes  this  internal  nucleus  over- 
tops the  external  laminae.  The  gangue  is  a  white  quartz, 
which  frequently  exhibits  on  its  surface  the  appearance  of 
a  partial  decomposition. 

The  red  octahedral  copper  ore,  and  the  copper  into  which 
that  ore  passes,  are  often  intermingled  with  the  crystals  of 
this  lead  ore  and  imbedded  in  them. 

The  colour  of  these  crystals  consists  of  a  variety  of  tinU 
of  yellow.   Some  are  of  a  beautiful  wine  yellow  resembling 
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the  Brazilian  topaz  :  this,  in  the  greater  number  of  speci- 
mens, passes  into  a  delicate  Isabella- colour :  whilst,  in  other 
cases,  we  have  the  honey-yellow  mingled  with  brown  hues 
of  different  intensities :  so  that  we  meet  with  crystals  re- 
sembling dark  brown  sugar-candy,  or  common  resin. 

Some  of  the  crystals  are  beautifully  transparent,  whilst 
others  possess  this  quality  in  part  only,  at  their  extremities, 
or  in  inferior  degrees  throughout  their  whole  lengths. 

The  external  lustre,  in  some  specimens,  is  vitreous ;  in 
others,  resinous:  but  in  some  instances  their  surface  is  ( 

{martially  covered  by  tender  and  delicate  filaments  of  a  silky 
ustre.  These  filaments  arc  sometimes  found  in  a  separate 
state  loosely  adhering  to  quartz ;  and  they  form  a  variety  of 
this  fossil. 

The  crystals  vary  as  to  hardness.  The  angular  frag* 
ments  of  the  most  transparent  are  sufficiently  hard  to  scratch 
gjass. 

This  mineral  is  easily  reduced  to  powder,  which  has  the 
appearance  of  pounded  resin ;  it  contracts  a  yellower  tint 
by  long  exposure  to  the  air. 

The  specific  gravity  of  the  purest  crystals,  taken  at  thp 
temperature  of  50°  Fahrenheit,  was  6-41. 

III. 

A  fragment  of  crystal,  exposed  to  the  flame  of  the  blow- 
pipe in  a  gold  spoon,  melted  into  a  brownish-yellow  mass, 
which  on  cooling  did  not  assume  any  angular  figure.  It 
remained  in  a  state  of  ignition  apparently  unaltered;  but 
when  a  piece  of  it  was  exposed  to  the  flame  on  charcoal,  a 
rapid  decomposition  took  place,  arsenical  vapours  were  ex- 
tricated, and  globules  of  a  metal,  possessing  the  common 
properties  of  lead,  were  left  behind. 

This  mineral,  in  a  state  of  fine  powder,  is  soluble  in 
nitric  acid,  even  without  the  aid  of  heat.  Care,  however, 
must  be  taken,  that  it  does  not  concrete  into  lumps.  The; 
vessel  therefore  which  contains  it  must  be  frequently  shaken, 
and  the  nitrate  of  lead  produced  must  be,  from  time  to 
time,  dissolved  in  water,  and  poured  off  from  the  residuum. 
The  process  of  solution  is,  however,  accelerated  by  a  di- 
gesting heat.  Some  silica  remains,  which,  as  the  quantity 
of  it  is  variable  according  to  circumstances,  appears  not  to 
be  an  essential  ingredient  of  this  fossil. 

The  nitric  solution  is  colourless ;  its  transparency  is  not 
disturbed  by  nitrate  of  barytes.  Nitrate  of  silver  renders  it 
turbid,  and  a  small  quantity  of  white  curdly  matter  is  de- 
posited. .  Sulphuric  acid  and  the  liquid  sulphates  produce 

copious 
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pious  precipitates  of  a  white  heavy  matter.  If  the  fluid 
poured  off  from  this  subsided  matter,  and  it  be  freed 
>m  the  superfluous  sulphuric  acid,  by  the  means  of  nitrate 
barytes,  it  will  yield,  on  the  affusion  of  liquid  nitrate  of 
d,  an  abundant  white  precipitate,  which,  urged  by  the 
me  of  the  blow-pipe  on  a  support  of  charcoal,  resolves 
elf  into  reduced  lead  and  arsenical  vapours. 
These  preliminary  experiments  led  me  to  the  probable 
delusion,  that  this  fossil  chiefly  consisted  of  oxide  of  lead, 
enic  acid,  and  a  small  quantity  of  the  muriatic  acid* 

IV.  Analysis* 

A. 

1 .  Fifty  grains,  carefully  selected  from  crystals  of  a  pale 
ibella-colour,  were  reduced  to  a  fine  powder,  and  exposed 
a  low  red  heat  lor  about  an  hour.  Their  weight  was  di- 
nished  by  0*15  of  a  grain. 

2.  The  yellowish  powder  was  now  transferred  to  a  vessel 
pure  silver,  and  mixed  with  a  lixivium  containing  fifty 
uns  of  potash,  prepared  by  the  means  of  alcohol ;  a  quan- 
r,  which  I  had  previously  ascertained  to  be  sufficient  tot 
.ct  a  complete  decomposition  of  this  mineral.  The  ley 
s  gradually  evaporated  to  dryness  in  a  sand-bath.  The 
uble  part  was  extracted  by  distilled  water,  and  poured  off 
m  a  yellowish  white  matter,  which  was  sufficiently  edul- 
•ated  (g). 

5.  Liquid  nitrate  of  ammonia  was  now  dropped  into  the 
aline  fluid,  as  long  as  it  produced  any  cloudiness :  the 
ar  fluid  was  now  decanted  from  a  small  quantity  of  white 
Iter,  which  had  subsided,  and  rendered  acid  by  nitric 
d;  ammonia,  added  to  excess,  produced  a  slight  turbid- 
;s.  These  precipitates,  after  sufficient  edulcaratioi\,  were 
led  to  the  yellowish  white  residuum  (a), 
t.  The  liquid  was  now  rendered  slightly  acid  by  nitric 
d,  and  a  solution  of  nitrate*  of  lead  in  distillea  water 
s  dropped  into  it,  as  long  as  it  separated  any  precipitate. 
e  clear  fluid  was  poured  off,  and  evaporated  nearly  to 
rness,  and  a  small  quantity  of  white  matter,  thus  ob- 
led,  was  added  to  the  former  precipitate,  which  dried^ 

If  the  colourless  liquid  oxy-nitrate  of  lead  be  dropped  into  a  dilute  so- 
m  of  arsenic  acid,  or  of  arsenate  of  potash  acidulated  by  nitric  acid,  no 
lediate  precipitation  of  an  arseniate  of  lead  is  produced;  but  crystalline 
ns  are,  after  a  time,  gradually  deposited  at  the  bottom  of  the  ves*eL  But 
id  nitrate  of  lead  causes  an  immediate  and  abundant  precipitate  from 
e  same  dilute  solutions.  These  two  combinations  therefore  must  be 
;rcnu 
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and  exposed  to  a  low  red  heat,  weighed,  whilst  still  warm, 
40*8,  which,  according  to  the  proportion  of  33  :  100,  esta-* 
Wished  by  Mr.  Chenevix,  implies  13*46  of  arsenic  acid. 
►-'  5.  The  superfluous  lead  was  now  separated  from  the  fluid 
by  sulphate  of  soda,  and  filtered  off.  Ammonia  precipi- 
tated a  minute  portjon  of  flaky  matter ;  it  weighed,  after 
ignition,  0*2  of  a  grain ;  it  consisted  of  silica  and  oxide  of 
lead,  and  must  be  attributed  to  the  nitrate  of  lead  employed,, 

B. 

1.  The  yellowish  white  residuum  (a)  (A,  §  2.)  was  disr 
solved  witnout  effervescence  in  nitric  acid,  except  a  minute 
portion  of  silica,  which,  after  ignition,  s=  0*:8.  A  white 
heavy  matter  was  thrown  down  from  this  solution,  hy 
liquid  sulphate  of  soda.  The  clear  decanted  fluid  was  eva- 
porated to  a  small  volume,  and  sulphate  of  soda  produced 
a  further  separation  of  white  matter ;  it  was  sulphate  of  lead, 
which,  after  exposure  to  a  low  red  heat,  and  weighed, 
whilst  warm,  ?=  47*3,  which,  upon  the  supposition  that 
one  hundred  parts  of  sulphate  of  lead  contain  69*74  of  lead 
+  3*48  of  oxygen,  is  equivalent  to  34*77  of  oxide  of  lead. 

2*  The  fluid,  now  freed  from  lead,  deposited,  on  the  affu- 
sion of  ammonia,  a  greenish  matter,  which,  after  ignition, 
became  red,  and  =x  0*033  of  a  grain.  It  was  oxide  of  iron. 

C.     ' 

1.  One  hundred  grains  of  larger  crystals,  some  of  which 
were  hollow,  and  the  surfaces  of  which-  were  slightly  and 
partially  covered  with  silky  filaments,  treated  in  the  same 
way  yielded  95*283  of  sulphate  of  lead,  equivalent  to  69*76 
of  oxide,  and  80  of  arseniate  of  lead,  which  indicates  26*40 
of  arsenic  acid.  The  oxide  of  iron,  in  this  case,  amounted 
to  only  '05  of  a  grain,  and  the  residuary  silica  was  in  too 
small  a  quantity  to  be  weighed. 

2.  I  have  endeavoured  to  decompose  this  fossil  by  boiling 
it  to  dryness  in  a  solution  of  four  times  its  weight  of  the 
purest  subcarbonate  of  potash,  and  exposing  the  dry  mass, 
for  a  very  short  time,  to  a  low  red  heat ;  but  I  found,  that 
only  a  part  of  the  arsenic  acid  had  united  to  the  alkali ;  the 
larger  portion  of  it  was  detected  in  the  nitric  solution  of  the 
residuum  5  but  the  relative  proportions  of  the  oxide  and  the 
acid,  were  found  to  correspond  almost  exactly  with  the 
foregoing  statement  of  them. 

3.  I  found  also,  that  carbonate  of  ammonia  precipitated 
this  mineral,  in  an  unaltered  state,  from  its  solution  in 

nitric 
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ric  acid  :  as  no  arsenic  acid  had  united  with  the  precipi- 
it.  The  solution  of  the  nitrate  of  ammonia  was  evapo* 
ed  to  dryness,  and  exposed  to  a  red  beat  in  a  platina 
icible ;  but  nothing  was  left,  except  a  slight  trace  of 
de  of  lead.  We  may  infer  from  hence,  the  absence  of 
th  the  fixed  alkalies. 

4.  I  found  in  one  specimen  only  of  this  fossil  any  no* 
le  difference  in  the  relative  proportions  of  the  oxide  of 
d  and  of  the  acid  to  which  it  is  united.  It  consisted  of 
stals  confusedly  matted  together  in  a  more  compact  mass 
m  this  fossil  generally  assumes.  One  hundred  grains 
re  dissolved  in  nitfic  acid ;  the  marine  acid  was  separated 
nitrate  of  silver,  and  'ny  redundant  silver  by  muriate  of 
imonia.  The  lead  was  separated  by  sulphuric  acid,,  and 
•  superfluous  portion  of  that  acid  by  nitrate  of  barytes, 
1  the  arsenic  acid  was  combined  with  the  oxide  of  lead 
the  affusion  of  nitrate  of .  lead.  The  muriate  of  silver 
98;  the  sulphate  of  lead  =  97*6,  and  the  arseniate  of 
d  =  72,  equivalent  to  1*63  of  muriatic  acid,  71*46  of 
de  of  lead,  and  23*88  of  arsenic  acid,  respectively.  The 
artz  =  0*35,  and  the  oxide  of  iron  0*2,  nearly. 
Another  portion  taken  from  the  same  specimen,  treated 
:h  an  alkali,  gave  very  nearly  a  similar  result. 

D. 

[t  will  now  be  necessary  for  me  to  speak  concerning  an 
jredient  of  this  fossil,  which  I  may  have  seemed  to  over* 
k.  I  mean  the  muriatic  acid  :  I  have  found  some  diffi- 
ty  in  ascertaining  the  proportion  which  it  bears  to  the 
ler  constituent  parts,  and  from  a  cause  which  I  did  not 
pect.  I  considered  that  the  only  sure  mode  of  deter- 
ning  this  point,  was  to  have  recourse  to  nitrate  of  silver, 
ich  might  effect  a  direct  separation  of  the  marine  acid 
m  the  nitric  solution  of  this-fossil.  But  I  found,  in 
ny  experiments  upon  given  quantities  of  this  mineral, 
it  the  results,  which  I  derived  from  this  most  valuable 
imical  test,  were  variable  and  uncertain. 
At  last,  1  was  enabled  to  trace  the  error. and  uncertainty 
to  two  sources.  In  the  first  place,'  I  found  that  the  mu- 
te of  silver  was  more  abundant  in  the  cases  where  I 
ployed  a  vessel  with  a  long  neck  for  the  solution,  and 
not  expose  it  to  heat. 

[  concluded,  therefore,  that  when  the  process  was  con- 
ned under  different  circumstances,  the  predominating 
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tnass  of  nitric  acid  produced  its  effect,  and  volatilized  a 
portion  of  the  muriatic* 

Another  source  of  error  I  found  in  the  following  anoma- 
lous circumstance,  viz.  a  simultaneous  precipitation  of  a 
portion  of  arseniate  of  lead  takes  place  with  that  of  the  mu- 
riate of  silver.  Whatever  combination  this  may  be,  it  is  a 
weak  one,  and  may  be  severed  by  nitric  acid,  which  dis- 
solves the  arseniate  and  leaves  the  muriate ;  or  by  ammonia, 
which  takes  up  the  muriate,  to  the  exclusion  of  the  arseniate. 

The  conclusion  to  which  many  experiments  have  led  me 
is  this,  that  the  muriate  of  silver  produced  in  the  nitric  so- 
lution of  one  hundred  grains  of  arseniate  of  lead  by  nitrate 
of  silver,  amounts  to  about  9*3. 

E. 

Tn  order  to  prove  that  the  acid,  which  is  combined  witfi 
the  oxide  of  lead  in  this  mineral,  is  the  arsenic  acid,  and 
that  it  is  not  combined  with  phosphoric,  I  decomposed 
tome  of  its  acid,  which  had  been  combined  with  lead  in 
the  foregoing  experiments,  by  means  of  sulphuric  acid,  and 
filtered  off  the  sulphate  of  lead.  The  fluid  which  passed 
through  the  filter  was  evaporated  nearly  to  dryness,,  and  it 
assumed  the  appearance  or  crystalline  grains.  Some  of  it 
was  exposed  to  the  flame  of  the  blow-pipe  in  a  gold  spoon ; 
at  first  it  became  like  a  white  dry  powder,  which  melted 
before  an  increased  heat :  placed  on  charcoal  and  ignited, 
ii  was  totally  dissipated  in  arsenical  fumes. 

Some  of  it  was  dissolved  in  water,  and,  dropped  into 
liquid  sulphate  of  titanium,  a  white  precipitate  was  pro- 
duced :  combined  with  soda,  it  precipitated  silver  from  the 
nitrate  of  silver,  of  a  brick  colour.  It  precipitated  mer- 
cury from  its  nitrate,  of  a  yellowish  colour,  which  after- 
wards became  reddish.  This  precipitate,  exposed  to  the 
flame  of  the  blow-pipe  on  charcoal,  exhibited  the  same 
phenomena  as  arseniate  6f  mercury. 

I  precipitated  magnesia  from  its  muriate,  and  redissolved 
it  by  carbonate  of  ammonia,  perfectly  saturated  with  car- 
bonic acid.  I  divided  this  liquid  into  two  portions,  and 
dropped  into  both  a  solution  of  the  combination  of  the  acid 
of  this  mineral  and  soda.  No  precipitate  was  produced.  I 
dropped  into  one  of  the  vessels  some  liquid  phosphate  of 
soda,  and  a  separation  of  saline  matter  was  instantly  pro- 
duced. I  soon,  however,  found,  that  this  mode  of  di- 
stinguishing the  phosphoric  from  the  arsenic  acid  could  not 
be  depended  upon.  For  in  the  other  vessel,  in  which  no 
phosphate  of  soda  had  been  dropped,  in  a  short  time,  saline 
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fts  made  their  appearance,  and  an  abundant  deposition  df 
line  matter  was  formed.  I  found  also,  that  if  the  solu-* 
>n  had  been  more  concentrated,  the  precipitation  would 
ve  immediately  taken  place. 

On  making  a  Comparative  experiment  with  arsenic  acid, 
bund  that  it  forms  a  triple  salt  with  ammonia  and  mag- 
sia,  analogous  to  the  phosphoric  salt  described  by  Dr< 
ollaston.  The  figure  of  the  arsenical  salt,  as  far  as  I  could 
termine  it  from  a  confused  crystallisation,  is  a  trihedral 
sm. 

We  are  therefore,  I  think,  authorised  from  the  experi- 
;nts  herein  detailed,  to  conclude,  that  the  fossil  which  is' 
i  subject  of  this  paper  is  an  arseniate  of  lead,  and  that/ 
we  state  that  the  relative  proportion  of  the  constituent 
rts  of  it  is  in  one  hundred,  as  follows,  we  shall  not  be 
from  the  truth  ! 

Oxide  of  lead        *        6976 

Arsenic  acid  -         26*40 

Muriatic  acid         -  1*58 

The  silica  and  the  oxide  of  iron,  which  account  for  a 
rtion  of  the  loss,  and  the  alumina  and  copper  which  are 
netimes  found  in  an  analysis  of  this  fossil,  I  do  not  con* 
ve  to  be  essential  to  it. 

The  existence  of  a  minute  portion  of  muriatic  acid  as  * 
istant  ingredient  of  it,  is  a  curious  feet :  and  it  is  still 
>re  curious,  when  we  consider  it  in  connexion  with  the 
ilogy  that,  in  this  particular,  it  maintains  with  the  natural 
osphates  of  lead. 


J.  Description  of  a  reflective  Goniometer.  By  WitLiAM 
Hyde  Wollaston,  M.D.,  Sec.  R.8.* 

rom  the  advances  that  have  been  made  of  late  years  in 
'stallography,  a  very  large  proportion  of  mineral  sub* 
itccs  may  now  be  recognized,  if  we  can  ascertain  the 
;ular  dimensions  of  their  external  forms,  or  the  relative 
iirion  of  those  surfaces  that  are  exposed  by  fracture.  But 
>ugh  the  modifications  of  tetrahedrons,  of  cubes,  and  of 
>se  other  regular  solids,  to  which  the  adventitious  aid  of 
>metry  could  be  correctly  applied,  have  been  determined 
h  the  utmost  precision,  yet  it  has  been  often  a  subject 
regret,  that  our  instruments  for  measuring  the  angles  of 
stals  arc  not  possessed  of  equal  accuracy,  and  tnat  in 
>lying  the  goniometer  to  small  crystals,  where  the  radius  m 

*  From  Philosophical  Transactions  for  1809,  Part  II. 
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lit  contact  with  the  surface  10  necessarily  very  short,  the 
measures,  even  when  taken  with  a  steady  hand,  will  often 
deviate  too  much  from  the  truth  to  aid  us  in  determining 
the  species  to  which  a  substance  belongs. 

A  means  of  remedying  this  defect  has  lately  occurred  to 
me,  by  which  in  most  cases  the  inclination  of  surfaces  may 
be  measured  as  exactly  as  is  wanted  for  common  purposes  3 
and  when  the  surfaces  are  sufficiently  smooth  to  reflect  a 
distinct  image  of  distant  objects,  the  position  of  faces  only 
^iffth  of  an  inch  in  breadth  may  be  determined  with  as  mucn 
precision  as  those  of  any  larger  crvstals. 

For  this  purpose,  the  ray  of  light  reflected  from  the  sur- 
face is  employed  as  radius,  instead  of  the  surface  itself,  and 
accordingly  for  a  radius  of  -foth  of  an  inch,  we  may  sub- 
stitute either  the  distance  of  the  eye  from  the  crystal,  which 
would  naturally  be  about  twelve  or  fifteen  inches ;  or  for 
greater  accuracy  we  may,  by  a  second  mode,  substitute 
the  distance  of  objects  seen  at  a  hundred  or  more  yards 
from  us. 

Hie  instrument  which  I  use,  consists  of  a  circle  gradu- 
ated on  its  edge,  and  mounted  on  a  horizontal  axle,  sup- 
ported by  an  upright  pillar  (Plate  II).  This  axle  being 
perforated,  admits  the  passage  of  a  smaller  axle  through  it, 
to  which  any  crystal  of  moderate  size  may  be  attached  by  a 

Eiece  of  wax,  with  its  edge,  or  intersection  of  the  surfaces, 
orizontal  and  parallel  to  the  axis  of  motion. 
This  position  of  the  crystal  is  first  adjusted,  so  that,  by 
turning  the  smaller  axle,  each  of  the  two  surfaces,  whose 
inclination  is  to  be  measured,  will  reflect  the  same  light  to 
the  eye. 

The  circle  is  then  set  to  zero,  or  180°,  by  an  index  at- 
tached to  the  pillar  that  supports  it. 

The  small  axle  is  then  turned  till  the  further  surface  re- 
flects the  light  of  a  candle,  or  other  definite  object,  to  the 
eye;  and  lastly,  (the  eye  being  kept  steadily  in  the  same 
place)  the  circle  is  turned  by  its  larger  axle,  till  the  second 
surface  reflects  the  same  light.  This  second  surface  is  thus 
ascertained  to  be  in  the  same  position  as  the  former  surface 
had  been.  The  angle  through  which  the  circle  has  moved, 
is  in  fact  the  supplement  to  the  inclination  of  the  surfaces ; 
but  as  the  graduations  on  its  margin  are  numbered  accord- 
ingly in  an  inverted  order,  the  angle  13  correctly  shown  by 
the  index,  without  need  of  any  computation. 

It  may  here  be  observed,  that  it  is  by  no  means  neces- 
sary to  have  a  clean  uniform  fracture  for  this  application  of 
the  instrument  to  the  structure  of  laminated  substances ;  for 

sinct 
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;ince  all  those  small  portions  of  a  shattered  surface,  that 
ire  parallel  to  one  another  (though  not  in  the  same  plane)} 
'listen  at  once  with  the  same  light,  the  angle  of  an  lrregu- 
ar  fracture  may  be  determined  nearly  as  well,  as  when  the 
effecting  fragments  are  actually  in  the  same  plane. 

In  this  method  of  taking  the  measure  of  an  angle,  when 
he  eye  and  candle  are  only  ten  or  twelve  inehes  distant,  a 
mall  error  may  arise  from  parallax,  if  the  intersection  of 
he  planes  or  edge  of  the  crystal  be  not  accurately  in  a  line 
lith  the  axis  of  motion *;  but  such  an  error  may  be  ren- 
[ered  insensible,  even  in  that  mode  of  using  the  instru* 
nent,  hy  due  care  in  placing  the  crystal ;  and  when  the 
urfaccs  are  sufficiently  smooth  to  reflect  a  distinct  image 
f  objects,  all  error  from  the  same  source  may  be  entirely 
bviated  by  another  method  of  using  it. 

For  this  purpose,  if  the  eye  be  brought  within  about  an 
rich  of  the  reflecting  surface,  the  reflected  image  of  some 
istant  chimney  may  be  seen  inverted  beneath  its  true  place, 
nd  by  turning  the  small  axle  may  be  brought  to  correspond 
pparently  with  the  bottom  of  the  house  (or  with  some 
ther  distant  horizontal  line).  In  this  position  the  surface 
ccurately  bisects  the  angle,  which  the  height  of  that  house 
ubtends  at  the  eye  (or  rather  at  the  reflecting  surface)  5  then, 
y  turning  the  whole  circle  and  crystal  together,  the  other 
urface,  however  small,  may  be  brought  exactly  into  the 
ime  position ;  and  the  angle  of  the  surfaces  may  thus  be 
leasured,  with  a  degree  of  precision  which  has  not  hitherto 
een  expected  in  goniometry* 

The  accuracy,  indeed,  of  this  instrument  is  such,  that  a 
ircle  of  moderate  dimensions,  with  a  vernier  adapted  to  it* 
fill  probably  afford  corrections  to  many  former  observa- 
ons.  I  have  already  remarked  one  instance  of  a  mistake 
lat  prevails  respecting  the  common  carbonate  of  lime, 
tid  I  am  induced  to  mention  it,  because  this  substance  is 
ery  likely  to  be  employed  as  a  test  of  the  correctness  of 
ach  a  goniometer,  by  any  one  who  is  not  convinced  of  its 
ccuracy  from  a  distinct  conception  of  the  principles  of  its 
onstruction. 

The  inclination  of  the  surfaces  of  a  primitive  crystal  of 
arbonate  of  lime  is  stated,  with  great  appearance  of  pre* 

*  I  cannot  omit  mentioning,  that  Mr.  Sowerby  had  thought  of  employing 
jflection  for  this  purpose,  nearly  at  the  same  time  as  myself;  but  did  not 
icceed  to  his  satisfaction,  in  consequence  of  an  attempt  to  fix  the  positio* 
"  the  eye.  For  when  the  line  of  sight  is  determined  by  a  point  connected 
ith  the  apparatus,  the  radius  employed  is  thereby  limited  to  the  extent  of 
.e  instrument;  and  the  errer  from  parallax  is  manifestly  increased. 

cision* 
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cisioti,  to  be  104°  28/  40":  a  result  deduced  from  the  sup* 
posed  position  of  its  axis  at  an  angle  of  45°  with  each  of  the 
surfaces,  and  from  other  seducing  circumstances  of  appa- 
rent harmony  by  simple  ratios.  But  however  strong  the 
presumption  might  be  that  this  angle,  which  by  measure- 
ment approaches  to  43°,  is  actually  so,  it  must  nevertheless 
be  in  fact  about  45°  so';  for  I  find  the  inclination  of  the 
Surfaces  to  each  other  is  very  nearly,  if  not  accurately,  105°, 
as  it  was  formerly  determined  to  be  by  Huygens  *;  and 
since  the  measure  of  the  superficial  angle  given  bv  Sir  Isaac 
Newton  f  corresponds  with  this  determination  of  Huygens, 
his  evidence  may  be  considered  as  a  further  confirmation  of 
the  same  result  $  for  it  may  be  presumed,  that  he  would  not 
adopt  the  measures  of  others,  without  a  careful  examina* 
tion. 

IN  THE  ANNEXED  PLATE, 

a  I.  Is  the  principal  circle  of  the  goniometer  graduated 
on  its  edge, 

c  c.  The  axte  of  the  circle. 

d.  A  milled  head  by  which  the  circle  is  turned. 

ee.  The  small  axle  for  turning  the  crystal,  without  mov- 
ing the  circle. 

f*  A  milled  head  on  the  small  axle. 

g.  A  brass  plate  supported  by  the  pillar,  and  graduated 
as  a  vernier  to  every  five  minutes. 

h.  The  extremity  of  a  small  spring,  by  which  the  circle 
is  stopped  at  1 80°,  without  the  trouble  of  reading  off. 

ii  and  k  k.  Are  two  centres  of  motion,  the  one  horizon- 
tal, the  other  vertical  for  adjusting  the  position  of  a  crystal : 
one  turned  by  the  handle  /,  the  other  by  the  milled  head  m. 

The  crystal  being  attached, to  a  screw-head  at  the  point  n 
(in  the  centre  of  all  the  motions),  with  one  of  its  surfaces 
as  nearly  parallel  as  may  be  to  the  milled  head  m,  is  next 
rendered  truly  parallel  to  the  axis  by  turning  the  handle  / 
till  the  reflected  image  of  a  horizontal  line  is  seen  to  be  ho- 
rizontal. 

By  means  of  the  milled  heady,  the  second  surface  is  then 
brought  into  the  position  of  the  first ;  and  if  the  reflected 
image  from  this  surface  is  found  not  to  be  horizontal,  it  is 
rendered  so  by  turning  the  milled  head  m  ;  and  since  this 
motion  is  parallel  to  the  first  surface,  it  docs  not  derange 
the  preceding  adjustment. 

•  Huygenii  Opera  Reliqua,  torn.  i.  p.  fS^-Tract.  de  Lttmine. 

|  Newton*6  Optics,  8vo.  p.  329.  Qu.  25,  concerning  Iceland  Crystal. 
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£VT.  Cliemical  Analysis  of  a  Black  Sand,  from  the  Rwef 
Dee,  in  Aberdeenshire.  By  Thomas  Thomson,  M.D., 
Lecturer  on  Chemistry,  Edinburgh.*. 

A  he  specimen  which  formed  the  subject  of  the  first  of  the 
following  analyses  was  brought  from  the  banks  of  the 
•iver  Dorr,  about  seven  years  ago,  by  my  friend  Mr.  James 
Mill,  who  at  that  time  resided  *in  Aberdeenshire.  By  him 
f  was  informed  that  considerable  quantities  of  it  are  found 
n  different  parts  of  the  bed  of  that  river,— that  it  itf  called 
w  the  inhabitants  iron-sand, — and  that  they  use  it  for 
sanding  newly  written  paper.  I  tried  some  experiments  ins. 
:he  year  1 800,  in  order  to  ascertain  its  nature ;  but  was 
:oo  little  skilled  at  that  time,  both  in  mineralogy  and  prac- 
tical chemistry,  to  manage  an  analysis  of  any  considerable 
lifficulty. 

The  mack  powder  is  mixed  with  a  good  many  small 
vhitish,  reddish,  and  brownish  grains,  which,* when  ex*' 
rniined  by  means  of  a  glass,  prove  to  be  pieces  of  quartz, 
elspar,  and  mica.  From  this  it  would  appear,  that  the! 
»and  of  the  river  Dee  consists  chiefly  of  the  detritus  of  gra- 
lite  or  gneiss. 

When  a  magnet  is  passed  over  the  sand,  some  of  the 
black  grams  adhere  to  it,  and  are  by  this  means  easily  ob- 
tained separate.  But  after  all  that  can  be  attracted  by  the 
magnet  is  removed,  the  greater  part  of  the  black  powder 
sti  11  remains*  This  residue  is  indeed  attracted  by  a  power- 
ful magnet,  but  so  very  feebly,  that  it  is  not  possible  by 
means  of  it  to  separate  it  from  the  grains  of  sand  with 
which  it  is  mixed.  Thus  we  learn,  that  the  black  matter 
consists  of  two  distinct  substances  }  one  of  which  is  power* 
fully  attracted  by  the  magnet,  the  other  not.  As  this  se- 
cond substance  was  obviously  specifically  heavier  than  the 
grains  of  sand  with  which  it  was  mixed,  I  placed  a  quan- 
tity of  the  powder  on  an  inclined  plane,  and  by  exposing  it 
cautiously,  and  repeatedly,  to  a  jet  of  water,  I  succeeded 
in  washing  away  mostot  the  grains  of  sand,  and  thus  ob- 
tained it  in  a  slate  of  tolerable  purity. 

The  first  of  these  minerals  we  may  call  iron-sand,  and 
the  second  uterine,  as  they  belong  to  mineral  species  which 
oryctoffnosts  have  distinguished  by  these  names. 

I.  Iron- Sand. 
The  iron- sand  is  much  smaller  in  quantity  than  the  isfe* 

*  From  Transactions  of  Royal  Society,  Edinburgh,  1807. 
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ttne,  and  does  Aot  exceed  one-fourth  of  the  mixture,  at 
most.  Its  colour  is  iron-black.  It  is  in  very  small  angu- 
lar grains,  commonly  pretty  sharp-edged,  and  sometime* 
having  the  shape  of  imperfect  octahedrons.  The  surface  is 
rough  ;  the  lustre  is  feebly  glimmering  and  metallic ;  the 
fracture,  frorh  the  smallness  of  the  grains,  could  not  be 
accurately  ascertained,  but  it  seemed  to  be  conchoidal. 
Opake,  semi-hard,  brittle,  easily  reduced  to  powder.  Pow- 
der has  a  grayish-black  colour ;  powerfully  attracted  by  th# 
magnet ;  specific  gravity  4*765. 

1.  As  acids  were  not  found  to  act  upon  this  mineral,  100 
grains  of  it  were  reduced  to  a  fine  powder,  mixed  with 
twice  its  weight  of  carbonate  of  potash,  and  exposed  for 
two  hours  to  a  red  heat  in  a  porcelain  crucible.  The  mass, 
•being  softened  in  water,  was  digested  in  muriatic  acid.  By 
repeating  this  process  twice,  the  whole  was  dissolved  in 
muriatic  acid,  except  a  brownish-white  matter,  which 
being  dried  in  the  open  air  weighed  \9\  grains. 

2.  The  muriatic  acid  solution,  which  had  a  deep  yellow- 
ish-brown colour,  was  concentrated  almost  to  dryness,  and 
then  diluted  with  water.  It  assumed  a  milky  appearance; 
but  nothing  was  precipitated.  Being  boiled  for  some  time^ 
and  then  set  aside,  a  curdy-like  matter  fell.  It  was  of  a 
lailk-white  colour,  weighed,  when  dry,  seven  grains,  and 
possessed  the  properties  of  oxide  of  titanium. 

3.  The  residual  liquid  being  supersaturated  with  am- 
monia, a  dark  reddish-brown  matter  precipitated,  which 
being  separated  by  the  filter,  dried,  drenched  in  oil,  and 
heated  to  redness,  assumed  the  appearance  of  a  black  mat- 
ter, strongly  attracted  by  the  magnet.  It  weighed  93*7 
grains,  and  was  oxide  of  iron. 

4.  The  19*5  grains  of  residual  powder,  being  mixed  with 
four  times  its  weight  of  carbonate  of  soda,  and  exposed  for 
two  hours  to  a  red  heat,  in  a  platinum  crucible,  and  after- 
wards heated  with  muriatic  acid,  was  all  dissolved,  except 
about  a  grain  of  blackish  matter,  which  was  set  aside. 

5.  The  muriatic  solution  being  concentrated  by  evapo- 
ration, a  little  white  matter  was  separated.  It  weighed 
one-fourth  of  a  grain,  and  possessed  the  characters  of  oxide 
of  titanium. 

6.  When  evaporated  to  dryness,  and  redissolved  in  water, 
a  white  powder  remained,  which  proved  to  be  silica,  and 
which,  after  being  heated  to  redness,  weighed  one  grain. 

7.  The  watery  solution  being  supersaturated  with  potash, 
and  boiled  for  a  few  minutes,  was  thrown  upon  a  filter,  to 
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parate  a  reddish-brown  matter,  which  had  been  precipf- 
ted*  The  clear  liquid  which  passed  through  the  filter 
as  mixed  with  a  solution  of  sal  ammoniac.  A  soft  white 
tatter  slowly  subsided.  It  was  alumina,  and,  after  being 
sated  to  redness,  weighed  half  a  grain. 

8.  The  brown-coloured  matter  which  had  been  precipi- 
ited  bv  the  potash,  when  dried  upon  the  steam-bath, 
eighed  20*2  grains.  It  dissolved  with  effervescence  in 
luriatic  acid.  The  solution  had  the  appearance  of  the  yolk 
F  an  egg.  When  boiled  for  some  time,  and  then  diluted 
ith  water,  it  became  white,  and  let  fall  a  cnrdy  precipi- 
te,  which  weighed,  when  dry,  4*6  grains,  ami  possessed 
le  properties  ot  oxide  of  titanium. 

9.  The  residual  liquor  being  mixed  with  an  excess  of  am- 
lonia,  let  fall  a  brown  matter,  which,  after  being  dried; 
renched  in  oil,  and  heated  to  redness,  weighed  six  grains^ 
.  was  strongly  attracted  by  the  magnet,  but  was  of  too 
ght  a  colour  to  be  pure  oxide  of  iron.  I  therefore  dis- 
>lved  it  in  muriatic  acid,  and  placed  it  on  the  sand-bath/ 
i  a  porcelain  capsule.  When  very  much  concentrated  by 
raporation,  small  white  needles  began  to  make  their  ap- 
earance  in  it.  The  addition  of  hot-water  made  them  dis- 
>pear  j  but  they  were  again  formed  when  the  liquor  be* 
ime  sufficiently  concentrated.  These  crystals,  when  se* 
arated\  weighed  1*3  grains*  and  proved,  on  examination, 
>  be  white  oxide  of  arsenic.  During  the*  solution  of  the 
x  grains  in  muriatic  acid,  a  portion  of  black  matter  sepa* 
i ted.  It  weighed  0*2  grains,  and  was  totally  dissipated 
efore  the  blow  pipe  in  a  white  smoke.  Hence,  k  must 
ave  been  arsenic.  These  1*3  grains  are  equivalant  to  ra* 
ler  more  than  one  grain  of  metallic  arsenic.  Thus,  it  ap* 
ears,  that  the  six  grains  contained  one  grain  of  arsenic* 
phich  explains  the  whiteness  of  their  colour.  The  rest  was 
on.  It  can  scarcely  be  doubted,  that  the  proportion  of 
rsenic  present  was  originally  greater.  Some  of  it  must 
ave  been  driven  off  when  the  iron  oxide  was  heated  with 
11. 

10.  The  insoluble  residue  (No.  4.)  was  with  great  diffic- 
ulty dissolved  in  sulphuric  acid.  When  the  solution  was 
lixed  with  ammonia,  a  white  powder  fell,  which  weighed 
•8  grains.  It  was  accidentally  lost,  before  I  examined  its 
roperties.  But  I  have  no  doubt,  from  its  appearance,  that 

was  oxide  of  titanium. 

11.  Thus,  from  the  100  grains  of  iron-sand,  the  follow- 
lg  constituents  have  been  extracted  by  analysis : 

Black 
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Black  oxide  of  iron,        -  98*70 

White  oxide  of  titanium,  1  &65 

Arsenic,        -  lmQO 

fiilica  and  alumina,         -  1  *50 


Total,    113*85 


■I^W" 


Here  there  is  an  excess  of  nearly  14  grains,  owing,  without 
doubt,  to  the  combination  of  oxygen  with  the  iron  and  the 
titanium  during  the  analysis. 

Had  the  iron  in  the  ore  been  in  the  metallic  state,  the 
gxcess  of  weight,  instead  of  14,  ck>uld  not  have  been  leaf 
than  30.  For  the  black  oxide  is  known  to  be  a  compound 
of  100  metal  and  37  oxygen.  Hence,  I  think,  it  follow^ 
that  the  iron  in  our  ore  must  have  been  in  the  state  of  an 
oxide,  and  that  it  must  have  contained  less  oxygen  than 
black  oxide  of  iron*  A  good  many  trials,  both  on  iron-* 
sand,  and  on  some  of  the  other  magnetic  ores  of  iron,  in* 
duce  me  to  conclude,  that  the  iron  in  most  of  them  is  com* 
bined  with  between  17  and  18  per  cent,  of  oxygen.  This 
compound,  hitherto  almost  overlooked  by  chemists,  I  con* 
aider  as  the  real  protoxide  of  iron.  Thenard  has  lately  de- 
monstrated the  existence  of  an  oxide  intermediate  between 
the  black  and  the  red ;  so  that  we  are  now  acquainted  with 
four  oxides  of  this  metal.  But  the  protoxide,  I  presume, 
does  not  combine  with  acids  like  the  others.  Analogy  leads 
us  to  presume  the  existence  of  a  fifth  oxide,  between  the 
green  and  the  red. 

As  to  the  titanium,  it  is  impossible  to  know,  what  in* 
crease  of  weight  it  has  sustained,  because  we  are  neither 
acquainted  with  it  in  the  metallic  state,  nor  know  how 
much  oxygen  its  different  oxides  contain.  It  is  highly  im-> 
probable,  that,  in  iron-sand,  the  titanium  is  in  the  metallic 
state,  if  it  be  made  out  that  the  iron  is  in  that  of  an  oxide. 
The  experiments  of  Vauquelin  and  Hecht,  compared  with 
those  of  Klaproth,  have  taught  us  that  there  are  three  oxides 
of  titanium,  namely,  the  blue,  the  red,  and  the  white, 
from  an  experiment  of  Vauquelin  and  Hecht,  and  from 
some  of  my  own,  I  am  disposed  to  consider  these  oxides  as 
composed  of  the  following  proportions  of  metal  and  oxygen : 

Metal.  Oxygen. 

1.  Blue,     100  16 

S.  Red,       100  33 

3.  White,  100  49 

I  find,  that  when  the  white  oxide  of  titanium  is  reduced  to 
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le  state  of  red  oxide,  it  loses  one- fourth  of  its  weight; 
id  that  red  oxide,  when  raised  to  the  state  of  white  oxide, 
lcreases  exactly  one-third  of  its  weight.  It  was  the  know-, 
dge  of  these  fact^,  that  led  me  to  the  preceding  numbers, 
knd  I  think  they  may  be  used,  till  some  more  direct  expo- 
ment  lead  us  to  precise  conclusions. 
Red  oxide  being  the  only  state  in  which  this  metal  has 
't  occurred  separate,  we  may  conclude  that  it  combine^ 
.  this  state,  with  metallic  oxides,  and  that  the  titanium  in 
on-sand  is  most  probably  in  this  state.  But  white  oxidefl 
minished  by  one-fourth,  gives  us  the  equivalent  quantity 
P  red  oxide.  On  that  supposition,  the  titanium  present, 
rfbre  the  analysis,  in  the  100  grains  of  ore,  weighed  9*i 
rains. 

The  appearance  of  the  arsenic  surprised  me  a  good  deal, 

i  it  was  altogether  unexpected.     I  am  disposed  to  ascribe 

to  some  particles  of  arsenic  pyrites  which  might  have 

sen  accidentally  present.    This  conjecture  will  appear  the 

ore  probable,  when  we  reflect,  that  arsenic  pyrites  very 

equcntly  accompanies  iron-sand.    Before  the  microscope* 

le  iron-sand  appears  to  contain  some  white  shining  par^ 

sles,  which,  probably,  are  arsenic  pyrites. 

The  small  quantity  of  silica  and  alumina,    I  ascribe* 

ithout  hesitation,  to  grains  of  quartz  and  felspar,  which 

id  adhered  to  the  iron-sand,  and  been  analysed  along  with 

.  Some  such  grains  were  actually  observed  and  separated* 

ut  others,  probably,  escaped  detection. 

12.  If  these  suppositions  be  admitted  as  well  founded^ 

e  iron-sand  was  composed  of 

Protoxide  of  iron,  85#3| 

Red  oxide  of  titanium,         9*5 

Arsenic,  -  l-o 

Silica  and  alumina,  1*5 

Loss,  -»  -         2#7 

100-0 


The  loss  will  not  appear  excessive,  if  we  consider,  that  a 
>rtion  of  the  arsenic  must  have  been  sublimed,  before  the 
esencc  of  that  metal  was  suspected. 
Upon  the  whole,  f  think  we  may  consider  the  specimen 
iron-sand  examined,  as  composed  of  nine  parts  prot- 
:ide  of  iron,  and  one  of  red  oxide  of  titanium.  The  pre- 
nee  of  titanium  in  this  ore  had  been  already  detected  by 
impadius,  though,  as  I  have  not  seen  his  analysis,  I 
naot  say  in  what  proportion. 

JI.  Lerine. 
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II.  Iserine. 

The  colour  of  this  ore  is  iron- black,  with  a  shade  of 
brown.  It  consists  of  small  angular  grains,  rather  larger 
than  those  of  the  iron-sand,  but  very  similar  to  them  iij 
their  appearance.  Their  edges  are  blunt;  they  are  smoother, 
and  have  a  stronger  glimmering  lustre  than  those  of  the 
iron-sand.  Lustre  semi-metallic,  inclining  to  metallic. 
The  fracture  could  not  be  distinctly  observed,  but  it  seemed 
to  be  conchoidal ;  at  least  nothing  resembling  fe  foliated 
fracture  could  be  perceived.  Opake,  semi* hard,  brittle, 
easily  reduced  to  powder;  colour  of  the  powder  unaltered; 
specific  gravity  4#491  *;  scarcely  attracted  by  the  magnet. 

1 .  A  hundred  grains  of  the  powdered  ore  were  mixed 
with  six  times  their  weight  of  carbonate  of  soda,  and  ex* 
posed  for  two  hours  to  a  red  heat,  in  a  platinum  crucible. 
The  mass  obtained,  being  softened  with  water,  dissolved 
completely  in  muriatic  acid.  When  the  solution  was  con- 
centrated, it  assumed  the  appearance  of  the  yolk  of  an  egg. 
It  was  boiled,  diluted  with  water,  and  set  aside  for  some 
time.  A  white  matter  gradually  deposited,  which,  when 
dried  on  the  steam- bath,  weighed  53  grains,  and  possessed 
the  properties  of  oxide  of  titanium. 

2.  The  liquid  thus  freed  from  titanium  was  evaporated 
to  dryness,  and  the  residue  redissolved  in  water,  acidulated . 
with  muriatic  acid.     A  white  powder  remained,  which, 
after  being  heated  to  redness,  weighed   168  grains,  and 
possessed  the  properties  of  silica. 

3.  The  solution  was  precipitated  by  ammonia,  and  the 
brown  matter  which  had  separated,  boiled  for  some  time  in 
liquid  potash.  The  whole  was  then  thrown  on  a  filter,  to 
separate  the  undissolved  part,  and  the  liquid  which  came 
through  was  mixed  with  a  solution  of  sal-ammoniac.  A 
white  powder  fell,  which,  after  being  heated  to  redness* 
weighed  3*2  grains.     It  was  alumina. 

4.  The  brown  substance  collected  on  the  filter  was  dried, 
drenched  in  oil,  and  heated  to  redness.  It  was  strongly 
attracted  by  the  magnet,  and  weighed  52  grains. 

5.  It  was  digested  in  diluted  sulphuric  acid;  but  not 
being  rapidly  acted  upon,  a  quantity  of  muriatic  acid  was 
added,  and  the  digestion  continued.  The  whole  slowly 
dissolved,  except  a  blackish  matter,  which  became  white 
when  exposed  to  a  red  heat,  and,  a3  far  as  I  could  judge 

*  If,  as  the  following  analysis  would  lead  us  to  expect,  the  specimen  ex- 
amined was  a  mixture  of  four  Darts  iserine,  and  one  part  quartz  and  felspar, 
the  specific  gravity  of  put*  iserine  should  be  4*964. 
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im  its  properties,  was  oxide  of  titanium,  slightly  coon 
ninated  with  iron.  It  weighed  1*8  grans. 
6.  Hie  acid  solution  being  concentrated  by  gentle  evi- 
ration, a  number  of  small  yellowish-coloured  needle*, 
ide  their  appearance  in  it.  By  repeated  evaporations,  all 
s  crystals  that  would  form  were  separated*  They  weigbe4 
:  grains.  I  redissolved  them  in  water,  and  added  some 
imonia  to  the  solution.  A  fine  yellow  powder  fell,  which 
toon  recognized  to  be  oxide  of  uranium.  It  weighed  4** 
lins. 

J.  Thus  it  appears,  that  the  59  grains  (No.  4.)  attracted 
the  magnet  contained  48  grains  of  iron,  and  six  grain* 
uranium  and  titanium. 

8.  The  following  are  the  substances  separated  from  10ft 
suns  of  iserine,  by  the  preceding  analysis  i 

Oxide  of  titanium,  54*8 

Oxide  of  iron,    -  40*0 

Oxide  of  uranium,  4*9 

Silica,         -         •  10*8 

Alumina,         -  8*f 

Total,    195*0 

Here  is  an  excess  of  no  less  than  95  grains,  to  be  ae- 
unted  for  by  oxygen,  which  must  have  united  to  the 
ree  metals  during  the  process.  As  to  the  silica  and  *ln»» 
ina,  there  can  be  little  hesitation  in  ascribing  them  to 
ains  of  sand,  which  had  been  mixed  with  the  ore*  Hie 
ire  iserine,  in  all  probability,  was  composed  of  iron,  ti- 
nium,  and  uranium.  If  we  suppose  that  each  of  these 
etals  existed  in  the  state  of  protoxide,  we  must  diminifh 
e  titanium  by  one- fourth,  the  iron  by  one-seventh  nearly, 
id  the  uranium,  according  to  Bucholz's  experiments,  by 
le-fifth.    This  would  give  us, 

Titanium,         -        -      4-1*1 
Iron,        ...       39-4 

Uranium,         -a       -        &*4 
Silica  and  alumina    -      90*0 

103*9 


Here,  then,  is  still  an  excess  of  dearly  four  per  cent* 
jt  this  I  am  disposed  to  ascribe  to  the  oxides  of  titanium 
d  uranium,  having  been  only  dried  upon  the  steam-bath. 
pon  the  whole,  it  appears,  that  in  the  specimens  of  iserine 

analysed, 
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analysed,  Ihe  proportions  of  titanium  and  iron  were  nearly 
equal,  and  that  toe  uranium  did  not  exceed  four  per  centt 
The  appearance  of  uranium  surprised  me  a  good  deal.  .  I 
perceive,  however,  that  it  has  already  been  detected  in  tbi* 
pre,  from  an  analysts  published  by  Professor  Jameson,  in 
the  second  volume  of  bis  Mineralogy,  which,  I  understand, 
was  made  by  Lampadius.  The  specimen  examined  by  Lam? 
padius  yielded  very  nearly  60  parts  of  titanium,  80  of  iron, 
$nd  10  of  uranium.  Whereas,  in  mine,  if  the  foreign 
jnatter  be  removed,  there  was  obtained,  very  nearly, 

4S  titanium, 

43  iron, 
4  uranium, 

100 


But  there  can  be  no  doubt,  tti4t  the  iserine  which  I  ant* 
lysed  was  still  contaminated  with  a  good  deal  of  iron-sand  $ 
for  it  was  impossible  to  remove  the  whole. 


XVII.  Analysis  of  the  Gray  Copper  Ore  of  Airthrey  y  in 
Stirlingshire.  By  Thomas  Thomson,  M.D.,  Jtdm- 
hirgh  •  • 

JL  he  copper  mine  of  Airthrey,  near  Stirling,  consists  of  a 
thin  vein,  which  runs  through  the  west  corner  of  the  Ochils. 
It  has  been  twice  wrought,  by  two  different  companies ; 
but,  in  both  cases,  was  abandoned,  after  a  few  years'  trial. 
I  went  to  it  some  years  ago,  and  examined  the  ore,  at  the 
request  of  one  of  the  proprietors.  The  specimens  which 
were  employed  for  the  subsequent  analysis,  were  the  purest 
that  I  could  select,  out  of  a  •considerable  quantity.  I  was 
told,  however,  that  from  the  lower  level,  which  was  at  that 
time  foil  of  water,  much  richer  ore  had  been  extracted. 
But,  afterwards,  when  the  lower  level  was  free  from  its  water, 
I  went  down  to  it  myself,  and  found  the  ore  precisely  of 
the  same  kind  as  in  the  upper,  with  this  difference,  that  it 
was  more  mixed  with  calcareous  spar,  and  perhaps,  on  that 
account,  more  easily  smelted. 

The  veinstones  in  the  Airthrey  mine  are  sulphate  of  ba- 
rytes  and  carbonate  of  lime,  and  with  these  the  ore  is  al- 
most always  more  or  less  mixed. 

The  colour  is  at  first  light  steel-gray ;  but  the  surface 
soon  tarnishes,  and  becomes  of  a  dark  dull  leaden-gray, 

*  From  Traxuactioiif  of  Royal  Society,  Edinburgh,  1807. 
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i  some  places  assumes  a  beautiful  tempered  steel  tar- 
Massive  and  disseminated,     hi  some  specimens,  it 
I  ■■.:•■  is   the  appearance  of  imperfect  crystals.     Internal 
jrface   shining  and   metallic ;  but,  by  exposure,  it  soon 
Ks  dull.     Fracture  small-grained,  inclining  to  even. 
Iiagments  indeterminate,  and  rather  blunt-edged.     Semi- 
It:  ..i ,  the  degree  being  almost  the  same  as  that  of  calcareous 
ir ;  for  these  two  minerals  reciprocally  scratch  each  other. 
eak  similar,  opakc,  brittle,  easily  frangible}    specific 
vit v  4*878. 

] .  To  free  the  ore  as  completely  as  possible  from  foreign 
latter,  it  was  reduced  to  a  coarse  powder,  and  carefully 
It  was  then  digested  in  diluted  muriatic   acid, 
lliich  dissolved  a  quantity  of  carbunateof  lime,  amounting 
T>  13  per  cent,  of  the  original  weight  of  the  ore, 
I  3.  Thus  purified,  it  was  dried  on  the  steam-bath,  and 
Ido  grains  of  it  were  reduced  to  a  fine  powder,  and  digested 
1  diluted  nitric  acid,  till  every  thing  soluble  in  that  mert- 
-iii  m  was  taken  up.  The  residue  was  digested  in  the  same 
tiner,  in  muriatic  acid ;  and  when  that  acid  ceased  to 
,  the  residue  was  treated  with  mtro- muriatic  acid  till  no 
lirtlier  solution  could  be  produced.     The  insoluble  matter 
of  a  white  colour;  it  weighed  6-o  grains,  and  was  al- 
most entirely  sulphate  of  barytes.     No  traces  of  sulphate  of 
tor  of  oxide  of  antimony,  could  be  detected  in  it  by 
lie  blow-pipe. 

T  3.  The  three  acid  solutions  being  mixed  together,  m> 
|oudincss  appeared,  nor  was  any  change  produced;  a  proof 
t  the  ore  contained  no  silver. 

!.  The  solution  being  evaporated  nearly  to  dryness,  was 
Jtetl  with  water,  and  precipitated  by  muriate  of  barytes, 
this  means,  the  sulphuric  and  arsenic  acids,  which  bad 
ten  formed  during  the  long-continued  action  of  the  nitric 
tid  On  the  ore,  and  the  presence  of  which  had  been  indi- 
cted by  re-agents,  were  thrown  down;  for  nitrate  of  lead, 
bded  to  the  residual  liquid,  occasioned  no  precipitate;  a 
■roof  that  no  arsenic  acid  was  present. 

.  The  liquid,  thus  freed  from  arsenic  acid,  was  mixed 
fith  an  excess  of  ammonia.     It  assumed  a  deep  blue  co- 

,  while  a  brown  matter  precipitated, 
I  the  filter,  and  being  dried,  drenched 

ness,    it  was  totally   attracted 
eighed  45*5  grains,  and  was 
J  6.  The  ammoniacal  liquid  < 
Lid,  and  the  copper  thrown,, 
It  weighed  l 


It  was  separated 
oil,  and  heated 
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7*  To  ascertain  the  quantity  of  sulphur  and  arsenic,  100 
grains  of  the  purified  ore,  in  the  state  of  a  fine  powder, 
were  put  into  the  bottom  of  a  coated  glass-tube,  and  ex- 
posed for  two  hours  to  a  red  heat.  When  the  whole  was 
cold,  and  the  bottom  of  the  tubs  cut  off,  the  ore  was  found 
in  a  round  solid  mass,  having  the  metallic  lustre,  a  con- 
choidal  fracture,  and  the  colour  and  appearance  of  varie* 
gated  copper-ore.     It  had  lost  16  grains  of  its  weight. 

P,  The  upper  part  of  the  tube  was  coated  with  a  yellow- 
ish-brown substance,  like7 melted  sulphur.  It  weighed 
lg*6  grains.  Thus,  there  was  a  Joss  of  3*4  grains.  A* the 
tube  was  long,  this  loss  can  scarcely  be  ascribed  to  sulphur 
driven  off.  T  rather  consider  it  as  water.  For  towards  the 
beginning  of  the  process,  drops  of  water  were  veiry  per- 
ceptible in  the  tube.  Whether  this  water  was  a  constituent 
of  the  ore,  or  derived  from  the  previous  digestion  in  muri- 
atic acicjj  cannot  be  determined. 

g.  When  the  12*6  grains  of  yellowish  brown  matter  de- 
jtached  from  the  tube  were  digested  in  hot  potash-ley,  the 
whole  was  dissolved,  except  a  fine  blackish  powder,  which 
weighed  one  grain,  an$  was  arsenic.  The  dissolved  por- 
tion I  considered  as  sulphur* 

10.  The  potash  solution,  being  mixed  with  nitric  acid, 
four  grains  of  sulphur  fell.  The  remaining  7*6  grains  must 
have  oeen  converted  into  sulphuric  acid,  by  the  action  of 
the  nitric  acid.  Accordingly,  muriate  of  barytes  occasioned 
a  copious  precipitate, 

11.  The  84  grains  of  roasted  ore  being  reduced  to  a  fine 
powder,  mixed  with  half  their  weight  of  pounded  charcoal, 
and  roasted  a  second  time  in  a  glass-tube,  one  grain  of  sul- 

Ehur  sublimed.     But  the  tube  breaking  before  the  roasting 
ad  been  continued  long  enough,  the  process  was  com- 
pleted in  a  crucible.  The  roasted  ore  weighed  70  grains* 

12.  From  the  preceding  analysis,  we  learn  that  the  con- 
stituents of  the  Airthrey  ore  are  as  follows: 


Iron 

- 

45-5 

Copper 
Arsenic 

» 
« 

17*8 
14-0 

Sulphur 
Water 

w 

12-6 
3-4 

Foreign  bodies 

6*9 

JLots 

• 

99*6 
•4 

100-0 

If 
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If  we  suppose  the  water  and  the  earthy  residue  to  he  only 


:cidentally  present,  then  the  only  essential 

le  first  four,  and  the  ore  would  be  a  compound  of 

Iron  41*0 

Copper      -     J9B  ; 

Arsenic      -     15*7 ' 

Sulphur     -     14<  l 

100*0 

If  we  compare  this  analysis  with  several  analyses  of  gray 
ipper  ore,  lately  published  by  Klaproth,  we  shall  find, 
at  the  constituents  are  the  same  in  both;  but  the  pro* 
irtions  of  the  two  first  ingredients  are  very  nearly  re- 
irsed.  Klaproth  obtained  from  0*4  to  0*3  of  copper,  and 
>ra  0-82  to  0-87  of  iron.  This  renders  it  obvious,  that 
e  two  ores  were  not  in  the  tame  state,  I  have  little  doubt, 
at  the  difference,  however,  is  merely  apparent,  and  that 
arose,  altogether,  from  a  quantity  of  iron  pyrites,  and 
rhaps  also  of  arsenic  pyrites,  which  I  could  not  separate 
im  the  gray  copper  ore  which  I  examined.  Both  of  these 
inerals  could  be  distinctly  seen  in  many  of  the  specimens, 
timately  mixed  with  the  gray  copper;  and  f  have  no 
■ubt  that  the  same  mixture  existed,  even  in  those  speci- 
ens  which  were  selected  as  purest,  the  difference  in  the 
oportions  of  copper  and  arsenic,  obtained  by  Klaproth*  ' 
his  various  analyses,  is  so  considerable,  as  to  lead  to  a 
spicion,  that  even  his  specimens,  in  all  probability,  con- 
ned a  mixture  of  foreign  matter. 


VIII.  Hints  on  the  Subject  of  Animal  Secretion.  Ar 
Evebard  Home,  Esq.,  F.R.S>f  Commmu*ted  £y  tk$ 
Society  for  the  Improvement  of Animal  Chemistry  J.  ■ 

he  brilliant  discoveries  of  Mr.  Davy  on  the  powers  of 
ictricity  in  producing  chemical  changes,  suggested  to  me 

the 

*  Gehlcn'i  Journ.  vol.  v.  p.  9,  11,  13-  ' 

1  From  Philosophical  Transaction,,  for  1800,   put  U. 

:  Dr.  Wollaatont  observation!  inserted  in  UM  Fhiloanphieal  llT^nllH, 

re  published  after  tbii  paper  had  been  laid  before  the  Society. 

wa»  led  to  the  prcscut  investigation,  while  preparing  nty  lectnreeoQ  th« 
nterian  Museum,  in  which  the  MCTMJdtU  h>  drfferent  xnimali  are  to  bm 
uidered.  In  September  last,  I  engaged  Mr.  William  Brand*  to  aaaatt  sss 
protecting  the  inquiry.    Id  November,  I  ccenmnnif  ted  wf  opinion*  M 

]ajeph  Ban*?,  and  Mated  that  I  ibouid  bring  that  fonrsnl  in  sty  he 
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the  idea  that  the  animal  secretions  may  be  produced  by  the 
same  means. 

To  prosecute  this  inquiry  with  every  advantage,  required 
*  knowledge  of  anatomy,  physiology,  and  chemistry,  rarely 
to  be  met  with  in  the  same  person.  I  have  therefore  availed 
myself  of  the  assistance  or  the  different  members  of  this 
society,  the  object  of  which  is  the  improvement  of  animal 
chemistry.  Their  intimate  acquaintance  with  these  branches 
of  science  renders  them  peculiarly  fitted  for  such  an  un- 
dertaking. 

It  is  one  of  the  nrlost  important  subjects  to  which  Mr. 
jbavy's  discoveries  can  be  applied,  and  he  has  given  it  the 
consideration  it  deserves. 

The  Voltaic  battery  is  met  with  in  the  torpedo  and  elec- 
trical eel ;  and  although  it  is  given  only  as  a  mean*  of 
catching  their  prey,  and  defending  themselves,  and  there* 
fore  not  immediately  applicable  to  the  present  inquiry;  yet 
it  furnishes  two  important  facts :  one,  that  a  Voltaic  battery 
can  be  formed  in  a  living  animal ;  the  other,  that  nerves  and 
essentially  necessary  for  its  management ;  for,  in  these  fish, 
the  nerves  connected  with  the  electrical  organs  exceed 
those  that  go  to  all  the  other  parts  of  the  fish  in  the  pro- 

Eirtion  of  twenty  to  one* ;  Tpe  nerves  are  made  up  of  an 
finite  number  of  small  fibres^  a  structure  so  different  from 
that  of  the  electric  organ,  that  they  are  evidently  not  fitted 
to  form  a  Voltaic  battery  of  high  power ;  but  their  struc- 
ture appears  to  Mr.  Davy  to  adapt  them  to  receive  and  pre- 
serve a  small  electrical  power. 

That  the  nerves  arranged  with  muscles,  so  as  to  form  a 
Voltaic  battery,  have  a  power  of  accumulating  and  com* 

V 

tures  \  at  that  time  t>r.  Young**  Syllabus  was  not  published,  and  Dr.  Wol- 
bston's  opinions  were  unknown  to  me. 

Dr.  BerzeKus,  professor  tif  chemistry  at  Stockholm,  published  a  work  on 
Animal  Chemistry,  in  the  year  I806y  in  the  Swedish  language,  in  which  he 
states,  in  several  places,  that  he  believes  the  secretions  in  animals  to  depend 
upon  the  nerves,  although  he  is  unable  to  explain  how  the  effect  is  produced. 
In  proof  of  his  opinion,  the  following  experiment  is  adduced ; 

**  Trace  all  the  nerves  leading  to  any  secretory  organ  in  a  living  animal, 
and  divide  them,  being  careful  to  injure  the  blood-vessels  and  the  structure 
of  the  organ  itself,  as  Tittle  as  may  be  t  notwithstanding  the  continued  circu- 
lation of  the  blood,  the  organ  will  as  little  secrete  its  usual  fluid,  as  an  eye 
deprived  of  its  nerve  can  see,  or  a  muscle  whose  nerve  has  been  divided  can 
move.  We  may  therefore  easily  conceive,  that  any  trifling  alteration  in  the 
nerves  of  a  gland  may  materially  affect  its  secretion,  the  supply  of  blood 
being  in  everv  way  perfect." 

He  says,  the  agency  of  the  nerves  in  secretion  has  generally  been  disre- 
garded, oecause  our  attention  is  only  called  to  their  secret  mode  of  acting, 
when  we  discover  the  insufficiency  of  all  other  explanation.  Dr.  Berzelius  s 
work  was  shown  to  me  by  Mr.  Davy  while  this  paper  was  in  the  press. 

municaling 
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lunicating  electricity,  is  proved  by  the  well-known  expe^ 
meat  of  taking  the  two  hind  legs  of  a  vivacious  frog,  im- 
lediately  after  they  are  cut  off,  laying  bare  the  crural 
trves,  applying  one  of  these  to  the'exposed  muscles  of  the 
[her  limb,  ancTthen  when  the  circle  is  completed  by  rais- 
tg  the'  other  crural  nerve  with  a  glass  rod,  and  touching 
ie  muscle  of  the  fimb  to  which  it  does  not  belong,  the 
.usclcs  of  both  are  excited  to  contractions. 
There  are  several  circumstances  in  the  structure  of  the 
jrves,  and  their  arrangements  In  animal  bodies,  which  do 
3t  appear  at  all  applicable  to  the  purposes  of  common  sen- 
lion,  and  whose  uses  have  not  even  been  devised;  Among 
iese  are  the  plexuses  in  the  branches  of  the  par  vagum 
hich  go  to  the  lungs,  and  in  the  nerves  which  go  to  the 
libs.  The  ganglions,  which  connect  the  nerves  belong- 
g  to  the  viscera  with  those  that  supply  the  voluntary 
uscles,  and  the  course  of  the  nerves  of  the  viscera  which 
:ep  up  a  connexion  among  themselves  in  so  many  differ 
nt  ways. 

The  organs  of  secretion  are  principally  made  up  of  arte- 
ls and  veins ;  but  there  is  nothing  in  the  different  mode* 
which  these  vessels  ramify,  that  cau  in  any  way  account 
r  the  changes  in  the  blood,  out  of  which  the  secretions 
ise.  These  organs  are  also  abundantly  supplied  with 
:rves. 

With  a  view  to  determine  how  far  any  changes  could  be 
oduced  in  the  blood  by  electricity,  at  all  similar  to  se- 
ction, Mr.  W.  Brande,  who  has  begun  his  career  inani- 
al  chemistry  with  so  much  Success,  made  the  following 
perimems,  in  the  suggestion  of  which  Mr.  Davy  afforded 
m  every  assistance. 

Experiment  1.    Middle  of  January,  1809* 

The  conductors  from  twenty-four  four-inch  double  plates 
copper  ;-.nd  zinc,  charged  with  a  very  weak  solution  of 
uriatic  acidy  were  immersed  in  four  ounces  of  blood,  im- 
ediat 'lv  on  its  having;  been  withdrawn  from  a  vein  in  the 
m.  The  temperature  of  the  blood  was  kept  up  at  100° 
iring  the  experiment.  The  apparatus  was  so  constructed 
to  admit  of  the  products  at  the  negative  and  positive 
ires  being  separately  collected  and  examined.  When  the 
jctrization  had  been  carried  on  for  a  quarter  of  an  hour, 
1  action  seemed  to  luve  ceased.  The  blood  which  had 
r/'r.nidod  the  negative  wire  was  of  a  deep  red  colour  and 
tu  -.ik  W  fik.'dir.L1;  that  surrounding  the  positive  wire  was 
<■  :Jv  aJ.dv  and  of  a  briginer  hue. 

In 
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In  this  experiment,  the  coagulation  of  the  blood  was  not 
materially  affected  by  the  electrical  power  alluded  to. 

Experiment  II.   8th  of  February,  isofl.     • 

Finding  it  necessary  to  submit  perfectly  Quid  blood  Id 

the  action  of  electricity,  the  following  experiment  was  un* 

dertaken  with  a  view  of  keeping  it  the  longest  possible  time 

in  that  state. 

A  deer  having  been  pithed,  the  abdomen  was  immediately 
opened  into,  and  a  length  of  about  four  inches  of  a  large 
vein  in  the  meso-colon  was  detached  from  the  neighbouring 
parts.  Two  small  platina  wired,  connected  in  the  usual 
way  with  forty  three-inch  double  plates,  were  inserted  into 
this  detached  portion  of  vein,  and  secured  by  ligatures, 
"  having  their  points  at  a  distance  of  about  one  inch  from 
each  other.  The  communication  with  the  battery  was  kept 
up  for  one  quarter  of  an  hour,  a  third  ligature  was  then 
tied  in  the  centre  of  the  detached  vein,  in  order  to  cut  off 
the  connexion  between  the  positive  and  negative  ends.  On 
removing  the  portion  of  the  vein  included  by  the  ligatures, 
and  containing- the  conductors,  it  was  found  that  the  gaseous 
products  bad  forced  out  nearly  the  whole  of  the  blood,  at 
the  part  through  which  the  wires  were  inserted  ;  alkaline 
and  acid  matter  were  readily  detected,  but  no  new  product 
could  be  discovered. 

Finding  the  coagulation  of  the  blood  an  insurmountable 
obstacle  to  the  long-continued  electrical  action,  the  serum 
only  was  employed  in  the  following  experiments. 

Experiment  III.  HHhof  March,  1809. 
The  conductors  from  one  hundred  and  twenty  four-inch 
double  plates,  highly  charged,  were  brought  within  two 
inches  of  each  other,  in  some  recent  serum  of  blood,  ob- 
tained free  from  the  colouring  matter,  by  carefully  pouring 
it  off  from  the  coagutum.  Coagulated  albumen  was  rapidly 
separated  at  the  negative  pole,  and  alkaline  matter  evolved : 
at  the  positive  pole,  a  small  quantity  of  albumen  was  gra- 
dually deposited,  and  litmus  paper  indicated  the  presence 
of  acid.  These  are  the  effects  produced  by  a  high  electrical 
power  upon  serum. 

Experiment  IV.    Ulh  of  April,  1800. 

■  undertaken  to  ascertain  the  effect  of  a  low  power  i 

ras  employed,  consisting  of  twelve  four-inch 

s  of  copper  and  iron.     In  this  case,  there  was 

aarance  of  coagulation  at  either  pole ;  in  five 

minutes. 
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limites,  the  positive  wire  became  covered  with,  a  film  of 
bumen,  and  m  fifteen  minutes  a  filament  of  about  a  quar- 
r  of  an  inch  in  length  was  seen  floating  in  the  fluid,  and 

Ihering  to  the  same  wire. 

Experiment  V .    6th  of  May,  ISO©. 

Two  staall  platina  cups,  connected  by  a  large  quantity 
•  cotton  well  washed,  and  each  containing  one  ounce  of 
run),  were  rendered  positive  and  negative,  by  thirty  double 
tree-inch  plates  very  weakly  charged.  The  process  waa 
mtinued  during  twenty-four  hours.  This  power  bad  not 
;en  sufficient  to  produce  coagulation  at  the  negative  pole* 
n  examining  the  fluid  in  the  negative  cbp,  it  waa  fotoad 
consist  principally  of  an  alkaline  solution  of  albumen. 
The  fluid  in  the  positive  cup  was  raiher  turbid,  it  red* 
med  litmus,  and  was  slightly  acid  to  the  taste.  On  stand* 
g,  it  deposited  a  few  flakes  of  albumen.  When  cvap&» 
ted,  it  afforded  saline  matter,  with  excess  of  acid,  (supef 
Its.) 

6y  these  experimental  is  ascertained,  that  a  low  nega* 
re  power  of  electricity  separates  from  the  serum  of  the 
bod  an  alkaline  solution  of  albumen  |  that  a  low  positive 
>wer  separates  albumen  with  acid,  rihd  the  salts  of  thfe 
ood.  That  with  one  degree  of  power,  albumen  is  aepft* 
ted  in  a  solid  form  j  with  a  less  degree,  it  is  separated  in 
Quid  form. 

From  these  facts,  the  following  queries  are  proposed : 
1st.  That  such  decomposition  of  the  blood  by  electricity, 
ay  be  as  near  an  approach  to  secretion  as  coula  be  expected 
be  produced  by  the  artificial  means  at  present  in  our  power* 
2d.  That  a  weaker  power  of  electricity,  than  any  that 
n  be  readily  kept  up  by  art,  may  be  capable  of  separating 
>m  the  blood,  the  different  parts  of  which  it  is  composed, 
id  forming  new  combinations  of  the  parts  so  separated. 
3d.  That  the  structure  of  the  nerves  may  fit  them  to  have 
low  electric.il  power,  which  can  be  employed  for  that 
trpose;  and  as  such  low  powers  are  not  influenced  by  im- 
rfect  conductors,  as  animal  fluids,  the  nerves  will  not  be 
bbed  of  their  electricity  by  the  surrounding  parts*  ' 

4th.  That  the  discovery  of  an  electrical  power,  which 
n  separate  albumen  from  the  blood  in  a  fluid  state,  and 
other  that  separates  it  in  a  solid  state,  may  explain  the 
ode  in  which  different  animal  solids  and  fluids  may  be 
oduced,  since,  according  to  Mr.  Hatchett's  experiments, 
nunen  is  the  principal  material  of  which  animal  bodies 
a  composed, 

5th.  That 
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3th.  That  the  nerves  of  the  torpedo  may  not  only  keep 
the  electric  organ  under  the  command  of  the  will,  but 
charge  the  battery,  by  secreting  the  fluid  between  the  plates,, 
that  is  necessary  for  its  activity. 

6th.  As  albumen  becomes  visibly  coagulated,  by  the 
effect  produced  from  twelve  four-inch  double  plates  of  cop- 
per and  iron,  a  power  much  too  low  to  affect  even  the  most 
delicate  electrometer,  may  not  this  be  occasionally  employed 
with  advantage  as  a  chemical  test  of  electricity,  whilst  the 
production  of  acid  and  alkali,  affected  by  still  inferior  de- 
grees of  electricity  to  those  required  fer  the  coagulation  of 
albumen,  may  likewise  be  regarded  as  auxiliary  tests  on  such 
occasions  ? 

If  these  facts  and  observations  appear  to  the  society  to 
throw  any  light  upon  the  principle  of  secretion,  it  may  be 
an  advantage  to  medical  science,  that  they  should  be  laid 
before  the  public,  as  hints  for  future  inquiry. 


XIX.  Geological  Remarks  and  Queries  on  Messrs.  Cuvier 
awdBROGNiART's  Memoir  on  the  Mineral  Geography  of 
the  Environs  of  Paris*  By  Mr.  John  Fare  y,  Miner  ah* 
gical  Surveyor. 

To  Mr.  Tilloch. 

Sir,  It  gave  me  great  pleasure  to  observe,  that  you  nad  in 
the  commencement  of  the  present  volume  of  the  Philo- 
sophical Magazine,  introduced  the  term  "Geology"  into 
its  title ;  a  science,  if  I  may  so  call  it,  which  stands  perhaps 
more  in  need  than  any  other,  of  a  respectable  channel  for 
freely  discussing  its  facts  ajid  principles ;  and  the  satisfac- 
tion I  felt,  was  much  increased,  by  the  perusal  of  the  valu- 
able body  of  facts  which  you  have  therein  presented  to  the 
English  reader,  respecting  the  stratification  in  the  neigh- 
bourhood of  Paris.  We  are  informed  by  the  very  able  na- 
turalists who  drew  up  the  Memoir  alluded  to  (p.  37),  that 
their  geological  survey  of  the  environs"  of  Paris  (which 
commenced  in  1804  or  1805)  was  unfinished  at  the  be- 
ginning of  1809,  but  that  "  some  circumstances "  com- 
pelled them  at  that  moment,  to  publish  an  abridged  account 
of  their  lahours,  u  and  to  assign  a  date9'  to  their  laborious 
researches,  although  they  were  not  then  brought  to  a  con- 
clusion. What  the  "  circumstances"  were  which  are  here 
alluded  to,  we  are  uninformed;  but  it  seems  material  to 
the  credit  of  our  country,  and  an  act  of  justice  to  a  merito- 
Vol.  35.  No.  142.  Feb.  1810.  H  rioui 
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lous  Individual  to  3tate,  that  most  of  the  important  geolo- 
gical conclusions  which  our  ingenious  neighbours  on  the 
continent  have  deduced  from  their  recent  aufvey,  were  ar- 
ived  at  by  Mr.  William  Smith,  from  an  examination  of 
the  strata  in  the  environs  of  Bath,  of  which  be  completed 
i  coloured  Map,  such  as  M.  Cuvier  and  M.  Brogniart  de- 
scribe, and  correct  Sections  also,  about  the  year  1 795  $  and 
:hat  the  same  principles  and  conclusions  were  in  the  sub* 
lequent  years  applied  and  verified,  in  a  general  survey  made 
>y  Mr*  Smith,  of  nearly  all  the  south  and  east  and  midland 
darts  of  England,  and  of  parts  of  Wales  and  Scotland,  as 
many  hundred  besides  myself,  who  have  seen  Mr.  Smith's 
Maps  and  collection  of  local  Specimens,  can  testify *f 
is  well  as  the  printed  accounts  which  have  repeatedly 
ippeared  in  our  newspapers  and  magazines  of  Mr.  Smita 
having  publicly  exhibited  these  Maps,  accompanied  by 
Sections  of  the  British  strata,  at  the  Duke  of  Bedford's  aod 
Mr.  Coke's  sheep-shearings,  Lord  Somerville's  agricultural 
fetes,  the  meetings  of  the  Smithfield  Club,  the  Bath  So* 
:iety,  &c.  Mr.  Smith's  extensive  collection  of  specimens* 
rf  Organic  Remains  in  particular,  which  were  collected  by 
himself  from  all  the  various  districts  which  he  visited  for 
Forming  his  Maps,  were  for  several  years  exhibited  to  bis 
friends  in  Bath,  and  have  now  for  seven  years  past,  been 
accessible  in  the  same  way,  at  his  house,  No.  15,  Bucking* 
bam  Street,  York  Buildings,  London. 

An  opportunity  having  presented  itself  in  1801 1*  of  my 
studying  this  subject  practically  under  Mr.  Smith,  and 
laving  since  amply  verified  the  truth  and  ascertained  the 
Treat  value  of  his  discoveries  in  several  Surveys  of  my  own ; 
t  ventured,  in  June  1806,  to  present  the  public  with  a  con- 
rise  sketch  of  part  of  Mr.  Smith's  discoveries,  when  speak* 
ng  of  the  intended  Thames  Archway,  vol.  xxv.  of  youf 
Magazine,  and  some  months  after  to  enlarge  somewhat 
'urthcr  on  these  discoveries,  in  something  more  than  two 
quarto  pages,  which  are  inserted  into  an  article  on  Coal^ 
previously  written  by  some  other  person,  for  Dr.Rees's 
New  Cyclopcedia :  to  these  publications,  and  those  which 
lave  followed!,  I  was  principally  prompted  by  the  solv- 
ations of  the  trienfls  and  well-wishers  of  Mr.  Smith,  who, 

•  The  Rev.  Joseph  Townsend,  rector  of  Pewsey  in  Wiltshire,  was  among 
Low  who  thin  profited  by  Mr.  Smith'*  labour*,  almost  from  their  com* 
nrnrcnicnc 

f  This  was  after  Mr.  Smith  had  issued  printed  proposals  for  the  public** 
ion  of  his  work  and  m'.ips  of  the  British  strata,  by  Debrett,  in  Piccadilly, 

|  Among  these  arc,  Ciuy  Strata,  Concentricity  of  Strata,  Continent,  Dcwudu 
o/i,  &ifaui/>t"<oi  Valleys,  Exhaneous  Fossils,  &c.,in  the  Cyclopaedia ;  and 
i.uttcr  uu  //  tlU  *nd  Sphtift  mi  ib«  Motithiy  Maga tint/or  April  1807. 

lamenting 
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lamenting  the  want  of  encouragement  which  suspended  his 
intended  publication,  foresaw,  that  at  no  very  distant  pe- 
riod, the  free  communications  which  he,  myself,  and  others 
had  made,  would  produce  other  publications,  by  which  the 
credit  of  his  discoveries  might  be  lost,  not  only  to  himself, 
but  perhaps  to  our  country. 

The  haste  with  which  the  Memoir  on  the  Environs  of 
Paris  was  drawn  up,  will  be  apparent  to  any  one,  who  shall 
sit  down  carefully  to  digest  it,  and  follow  the  writers 
through  their  details  of  the  interesting  geological  facts  which 
it  contains ;  in  doing  which,  t  found  it  absolutely  necessary 
to  make  other  arrangements  of  the  Places'  names,  and  of  the 
extraneous  Fossils,  than  those  which  the  writers  have  pre- 
sented, as  well  as  to  arrange  the  Strata  described,  in  a  Table, 
to  be  seen  at  one  view :  and  thinking  that  such  may  prove 
interesting  and  perhaps  useful  to  others  of  your  readers,  I 
have  transcribed  them  below,  for  insertion  in  your  Maga- 
zine, in  case  that  you  should  think  them  sufficiently  suited 
to  the  new  character  which  it  has  assumed. 

The  difficulty  of  understanding  and  following  M.  Cuvier 
and  his  able  associate  through  their  details,  is  greatly  in- 
creased b'v  the  want  of  a  good  descriptive  Map,  such  as  they 
promise  in  their  subsequent  Memoir;  this  I  have  endea- 
voured to  obviate,  as  well  as  my  very  limited  knowledge  of 
France  and  its  maps  would  allow,  by  giving  the  bearings, 
nearly,  and  direct  distances  in  English  miles,  of  such  of 
the  places  named  as  I  could,  reckoning  from  the  island  in. 
the  Seine  in  the  centre  of  Paris. 

Geological  students  will  find  an  alphabetical  arrange- 
ment of  the  places  where  observations  have  been  made, 
with  the  strata  and  fossils  annexed ;  and  another  alpha- 
bet of  the  fossils,  with  reference  to  the  places  and  strata 
to  which  they  belong,  highly  useful,  as  companions  to  the 
sections  and  descriptions  of  the  strata  in  their  relative  po- 
sitions, and  to  coloured  mineralogical  maps,  showing  the 
surface  made  by  each  soil*;  a  term  which,  in  the  Memoir, 

answer^ 

*  Mr.  William  Martin,  in  his  useful  work  «'  Outlines  of  the  Knowledge 
•f  extraneous  Fossils,"  which  should  be  in  the  hands  of  every  geological 
student,  defines  this  term,  p.  155,  and  remarks  at  the  bottom  of  page  158, 
that  we  are  "  to  consider  the  comparative  ages  of  soils  to  be  marked,  in  the 
first  instance  rather  by  the  nature  than  the  quantity  of  their  organic  contents," 
which,  though  true,  is  not  sufficient  to  guard  us  from  the  Werner bn  errors, 
into  which  himself  has  been  betrayed  in  this  and  some  other  sections  of  hit 
work,  in  maintaining,  that  the  absence  of  organic  remains,  marine  remains, 
marine  and  vegetal,  and  wood  and  skeletons,  denote  the  relative  ages  of  the 
substances  to  which  they  belong :  since  experience  mutt  teach  every  one,  as 
it  hat  in  part  done  our  Paris  mineral  surveyors,  that  supcr-poritifi  alone  can 

H  2  instruct 
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aswers  to  an  assemblage  of  contiguous*  and  allied  strata, 
$  the  genera  of  plants  and  animals  do  to  their  species-  [ 
hall  begin  with  the  names  of  the  material  places  mentioned, 
nd  refer  to  the  pages  of  the  Memoir  in  your  Magazine  in 
ach  instance :  adding  occasional  remarks  of  my  own,  in 
•aren  theses. 

intoni,  1 1  miles  SW.  by  W.  of  Paris,  has  plaster  quarries 
at  the  edge  of  the  gypsous  soil;  wherein  the  remains  of 
roainmiferse  are  found;  and  whose  intervening  marles 
are  without  lenticular  gypsum;  probably  this  is  the 
upper  or  first  mass  of  the  quarry  man.  p.  53. 

tumont  has  sand-pits,  pure,  without  fossils,  p.  56. 

iagneux,  (Bogneux  by  mistake)  4$  miles  SSW.,  has 
plaster  quarries  in  the  first  mass,  (see  Antorti  above), 
p.  53. 

3eauce  is  a  very  extensive  and  high  platform  of  (alluvial} 
Sand,  whose  extremities  are  CourvilleNW.,  and  Mont- 
targes  SE.,  (which  should  have  been  described  in  ar- 
ticle X.  if  the  memoir  had  not  abruptly  terminated)  to 
the  westward  of  Paris,  whose  very  indented  north- 
eastern edge,  from  the  Maulde  river  to  Nemounr, 
forms  the  south-western  limits  of  the  district  called 
the  Bason  or  Environs  of  Paris,  which  is  the  subject 
of  this  Memoir,  p.  38  and  39* 

3ois  de  Boulogne,  44  miles  NW.  by  W.,  is  on  A  plain  co- 
vered by  flint  gravel,  p.  58. 

Sougival  near  Marly,  10  miles  W.,  has  chalk-pits,  in 
distinct  beds,  with  few  flints:  the  chalk . here  has  no 
covering,  except  in  some  places  (alluvial)  marly  sand, 
containing  small  and  large  blocks  of  calcareous  stones 
of  a  very  fine  grain,  (perhaps  the  gray- wethers  or 
cherty  blocks  of  our  Wiltshire  and  other  chalk  hills). 
p.  41  and  43. 

Champagne  Province,  to  the  eastward  of  Paris,  is  a  very 
large  district  of  chalk  (forming  large  plains)  having 
isolated  patches  (or  hummocks)  of  (alluvial)  saudupon 
them.  p.  31)  and  'JO. 

yiampigny,  S  milts  SE.  by  E.,  has  quarries  and  lime-kilns; 

iBtruct  u«,  as  to  the  relative  ages  of  particular  toils.  The  formations  or 
oils,  numerous  as  they  are  which  the  Wernerians  describe  in  the  order  of 
heir  respective  ages  accord  in  £  to  his  theory,  are  found  inapplicable  by  most 
orrect  observers,  in  district*  distant  from  those  on  whose  soils  they  were 
iriginally  founded ;  aiid  hence  the  Derbyshire  limestone  is  not  found  by 
At.  W.  Martin  to  accord  with  the  Wernerian  Hypothesis,  p.  158  s  or  the 
ypnums  of  Paris  observed  by  M.  Cuvier  and  Mi  ttrogniart,  with  any  of 
A.  Werner's  Formation*,  p.  5$. 
*  la  the  ordtr  of  super- position. 

*tho 
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the  limestone  is  fine-grained,  and  was  porous  {caverneux)  , 
but  is  now  compact,  owing  to  the  infiltration  of  silex 
into  its  cavities  ;  it  is  without  fossils,  p.  55. 

Chantilly,  1 7  miles  N.,  has  madrepores,  with  camerines  and 
other  well  preserved  shells,  on  the  declivity  of  the 
mountain,  and  coarse  quartz  grains,  forming  a  sort  of 
puddingstone.  p.  47. 

Cliatou  (Chateu  by  mistake),  8  miles  NW\,  has  flint  gravel 
accumulations,  p.  58. 

Ckaumontj  29  miles  NW.,  is  on  the  north-western  edge  of 
the  bason  or  environs  of  Paris,  described  in  the  Me- 
moir ;  having  chalk  strata  as  its  boundary ;  with  the 
coarse  limestone  strata  of  P cillery  in  its  vicinity, 
p.  39  and  47. 

Clielles  has  plaster  quarries,  at  the  extremity  of  the  gyp- 
seous soil,  in  the  first  mass,  (see  Antoni  above), 
p.  53. 

Clamarl,  h\  miles  SW.,  has  quarries  of  coarse  limestone, 
and  above  these,  quarries  of  plaster;  which  are  at  the 
edge  of  the  gypseous  soil,  in  the  first  mass,  (see^/z- 
toni  above),  p.  49  and  53. 

Compie^ne^  33  miles  NE.,is  at  a  reentering  angle  or  inden- 
tation of  the  NE.  side  of  the  district,  called  the  bason 
or  environs  of  Paris  in  the  Memoir.  Mount  Ganelon, 
with  a  puddingstone  of  quartz  and  shells  on  it,  is 
near  this  place,  p.  39  and  47- 

Concede  Bay  near  St,  Maloes,  160  miles  W.,  produced 
ovsters  on  its  shores  since  the  earliest  records,  which 
have  not  given  place  to  other  shell-fish.  p.  49. 

Condc  ,  has  pits  of  gray  potters'  or  plastic  clay. 

p.  44. 

Dammar  tin,  14  miles  NE.,  has  plaster-pits  in  the  first  mass, 
which  have  no  covering  strata  of  marie,  Sec.  p.  50. 

Espernay  (Epernay),  5G  miles  NE.  by  E.,  is  at  the  eastern 
edge  of  the  bason  of  Paris,  which  is  described  in  the 
Memoir  5  having  chalk  strata  as  its  bojinds.  p.  39. 

Elampes,  23   miles  SSWM  has  sand-pits,    pure,  without    * 
fossils,  p.  56. 

Fonlahwbleau,  24  miles  SSE. ditto ditto ditto. 

Fontainebleau  Forest,  SSE.,  a  rugged  and  uneven  district : 
siliceous  limestone  is  here  found,  producing  bur- 
stones,  (French  Burs, used  here  in  making  mill-stones): 
sometimes  the  covering  or  superficial  strata  are  allu- 
via or  argillaceous  mailes,  and  sometimes  free-stone 
without  shells,  which  last  alternate  with  sand,  which 

H  3  is 
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is  sometimes  displaced,  leaving  the  blocks  of  stone 
lying  in  confusion :  sometimes  these  free-stones  are 
coloured  or  rendered  calcareous  or  argillaceous  by  in- 
filtration from  the  covering  strata,  p.  39 and  56. 

mtenay-aux-Roses,  S\  miles  SSW. :  here  M.  Lopes  sunk 
a  deep  well  in  his  garden,  through  the  gypsum  and 
coarse  limestone  formations,  p.  50* 

anelon  Mountain,  near  Compiegne,  NE.,  has  (alluvial) 
puddingstone  on  it,  of  coarse  quartz  grains  and  shells, 
&c.  p.  47* 

entilty,  3  miles  S.,  has  pits  of  coloured  potters*  clay* 
which  stratum  extends  in  a  range  to  Meudon:  it  has 
also  quarries  of  coarse  limestone  that  produce  in  their 
lower  beds  periwinkles,  solens,  (omitted  in  the  transla- 
tion) oysters,  muscles,  pinnae,  calyptne,  pyrulae,  large 
tellines,  terebellae,  porpytes,  madrepores,  numraulites, 
and  fungites  ;  above  which  are  strata  of  green  earth 
with  some  vegetable  impressions,  then  gray  or  yel- 
lowish strata  containing  venuses,  campreys,  and  nume- 
rous tuberculaled  cerites  :  beds  of  good  building-stone  ; 
above  these  is  a  stratum  containing  an  entire  bed  of 
small  long  and  striated  tellines :  the  fossils  are  the 
same  in  these  quarries  as  at  Grignon  and  Meudon,  and 
on  the  top  of  Montmartre.  p.  44,  47,  48  and  55. 

isors,  35  miles  NW.,is  at  the  extreme  NW".  corner  of  the 
bason  of  Paris  described,  and  adjoining  the  chalk  di- 
stricts. Mount  Ouin,  with  a  puddingstone  of  quarts  and 
shells  iu  it,  is  near  this  pldce.  p.  39  and  48. 

rignon  ,  has  quarries  of  coarse  limestone,  whose 

Joo'cr  beds  contain  periwinkles,  and  the  twelve  other 
kinds  of  shells  and  fossils  mentioned  at  Gent  illy,  with 
the  audition  oi  cerites  (as  mentioned  p.  54)  ;  also  the 
fossils  itree  witn  those  of  the  quarries  at  Meudon  and 
on  the  top  of  Man  I  mar  ire.  pages  47,  54  and  55. 

nsy  is  situated  at  one  extremity  of  the  gypsous  district 
and  Meaux  at  another ;  it  has  only  the  fir6t  mass  of 
gypsnin  in  its  qua-ries.  p.  49  and  53. 

Hcshi'llc  ,  the  strata  of  this  place  answer  to 

those  of  GentUly,  above,  p.  47- 

>gh  Nonrvaidy  province,  to  the  north-west  of  Paris,  is 
wholly  composed  of  chalk  (forming  the  NW*  border 
of  thi*  basin  of  Paris),  p.  39. 

jiiduii,  st 8  miles  W.,  has  pits  of  gray  potters'  or  plastic 
day.  p.  44. 

y,  4  miles  S\V.  by  W.,  has  quarries  of  coarse  lime- 
stone. 
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stone,  with  periwinkles  and  the  twelve  other  fossil  re- 
mains in  their  lower  beds,  that  are  mentioned  of 
Gentilly.  p.  47. 

Ldonnms  is  a  district  (of  chalk)  NE.  of  Compiegne  be- 
tween the  rivers  Oyse  and  Aure,  which  bound  the 
basin  of  Paris,  and  forms  therein  a  considerable  reen- 
tering angle,  p.  39. 

Longjumeau,  9  miles  SW.  by  W.,  has  siliceous  freestone 
and  sand,  containing  the  13  kinds  of  shells,  &c,  found 
at  Gentilly  and  Grignon,  with  the  addition  of  balani : 

»  towards  the  top  of  the  hill  a  sand  (probably  alluvial) 
contains  lymneae  and  planorbis  with  siliceous  wood, 
and  other  parts  of  vegetables,  p.  54  and  57» 

Mantes,  22  miles  WSVV.,  is  on  the  NVV.  edge  of  the 
basin  of  Paris,  and  adjoins  the  chalk  district  without 
it.  p.  38  and  39« 

Mau Ide  River,  which  empties  itself  into  the  Seine,  is  at 
that  place  the  limits  of  the  basin  of  Paris,  attheNW. 
end  of  the  (alluvial)  sands  of  Beauce,  which  form  its 
crooked  boundary  SE.  thence  to  Nemours*  p.  38 
and  39. 

Meaux,  19  miles  NE.  by  E.,  is  situate  at  one  extremity 
of  the  gypseous  district  within  the  basin  of  Paris,  and 
Grissy  is  at  another,  p.  49- 

Meudon.  6  miles  SW.,  has  chalk-pits,  in  which  are  layers 
of  flints  about  6,  feet  apart,  but  no  detached  flints  in 
its  mass  ;  the  upper  part  of  the  chalk  is  in  a  rubbly 
state,  with  the  clay  of  the  superior  strata  in  its  inter- 
stices. A  stratum  of  coloured  potters'  clay,  without 
fossils,  covers  the  chalk  here,  and  extends  south-east 
wardly  to  Gentilly :  above  this  clay,  coarse  limestone 
strata  here  occur,  and  the  lower  beds  in  the  quarries 
contain  calyptreae,  fungites,  madrepores,  muscles, 
hummulites,  oysters,  periwinkles,  pinnae,  porpytes, 
pyrulae,  solens,  large  tellines,  and  terebcllas ;  which 
fossils  are  of  the  same  kinds  as  those  of  the  quarries 
of  Gentilly  and  .Grignott  and1  on  the  top  of  Mtmtmar- 
ire.  The  gypsum  soil  occurs  here  upon  the  coarse 
limestone  soil  ;  there  are  only  thin  beds  of  plaster  in  it, 
but  which  are  sufficient  to  fix  the  relative  super-posi- 
tion of  these  soils,  pages  41,  43,  44,  47,  49,  53  and  55. 

ATont?nar(re,  2j  miles  N.,  has  had  its  strata  and  fossils  de- 
scribed by  M.  Desmarets  ;  it  has  large  plaster  quarries 
in  which  are  three  principal  masses  of  gypsum,  the  low- 
est of  which  is  without  fossils,  and  has  only  thin  beds  of 
gypsum,  frequently  selcnitous,  with  intervening  strata 
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of  solid  calcareous  marles,  that  contain  coarse  crystals 
of  lenticular  yellowish  gypsum  ;  and  with  very  scaly 
argillaceous  marles  that  contain  menilite  silex.  The 
11  ml  die  mass  has  thicker  and  more  numerous  beds  of 
gvpsum,  the  intervening  solid  calcareous  marks  have 
in  them  numerous  coarse  crvstals  of  lenticular  yellow- 
ish  gypsum  :  some  of  these  beds,  those  that  are 
marbled  with  gray  and  are  compact  and  argillaceous, 
are  used  for  scouring- stones  (not  building).  It  con- 
tains scattered  nodules  (rognons)  of  sulphated  strontian 
in  its  lower  beds  ;  and  it  is  chiefly  in  this  mass  that 
fossil  fish  (not  shell-fish)  are  found. 

The  upper  mass  is  very  thick,  chiefly  of  beds  of  gyp- 
sum, interlaid  with  a  few  marley  strata  :  its  lower 
beds  of  gypsum  are  intermixed  with  siliceous  masses, 
its  middle  beds  are  columnar,  and  its  upper  gypsum 
beds  are  usually  interlaid  with  live  strata  of  mane  :  this 
upper  g\  p^cous  mass  contains  astonishing  collections 
of  the  skeletons  of  birds,  of  quadrupeds,  mammiferas, 
and  fish,  tortoise  bones,  and  a  few  shells,  agreeing 
with  those  of  the  fresh-water  fish  of  our  lakes.  A 
lar^e  mass  of  marles  occur  above  these,  imbedding  dif- 
ferent lossils  'vtor  which  I  must  refer  to  page  51  and  52, 
to  i he  Section,  and  to  what  follows  herein). 

Above  these  mailes,  freestone  and  sand  here  occur,  that 
contain  the  I;*  kit.ds  of  fossil  remains,  mentioned  at 
(.>•:/. •*/»/,  A  U-^iiion  and  Grignon,  with  the  addition  of 
halani  snclU.  p^cs  37>  50,  51,52,  54  and  55. 

ti'tthf  o/( '/. '/,  u>  ui;!vs  NL,  has  the  upper  mass  of  gyp- 
n  w\%  ci.ul  sin  to«\s  (see  JMontmartre)  forming  the 
Min.tw\  im  mmv.c  p.iru  ;  in  others,  it  has  above  the 
i»\|'>jir>  ai.d  marks,  the  freestone  ana  sand  which 
voi.t.ioi  tii.-  ;  i  k'r.uls  of  fossil  remains  that  are  found 
kh\    \li    '»:.?   'c  «\e.   p.  50  and  54. 

f.    . .  ■<.*■.,    .'v*  u :'.\s  ST.  ,  is  at  the  south-eastern  edge  of 

i r  v    )»v    o  ot    Pan*  described  by  our  authors,  and  ad- 

i    .i .   .-.■/    .'v.i!   elu'x  districts  in  Champagne:  gray 

r  mv.  .    v  \u    >  !ve  ^ug,  upon  the  chalk,  p.  39  and  44. 

%    'x   •   \s  \\  .%  is  near  the  western  edge  of  the 

i»  .      \    »!    {'  ■•  ,n.   p.  3»>. 

,   has  planter  quarries,    near  the 

,  ,«i  /ie  v\p>x»-s  v!istrict,  where  only « the  first  or 

i.j«  •  ■  .»  i-n   m     \  ps;im  appears,  p.  53.    . 

\   .       n  iv..-\  1 .  :v>t,  his  pit>  of  very  white  potters* 

x  « ■,>«»•     \   i\  .  n  eo\vis  the  chalk,  and  is  without  fos- 

,». ,    «»    1 1. 

Nanterre, 
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Nanterre,  T\  miles  NW.,  has  a  plain  covered  by  flint- 
gravel,  p.  58. 

Nemours,  32  miles  SSE.,  is  at  the  limits  of  the  basin  of 
Paris,  and  at  the  SE.  end  of  the  (alluvial)  sands  of 
Beauce,  which  form  its  crooked  boundary  thence  NW, 
to  the  mouth  of  the  Maulde  river,  p.  39. 

Neuilly,  4*:  milefc  NW\,  has  quarries  of  stone,  in  which 
are  found  crystals  of  quartz  and  rhomboidal  crystals 
of  variegated  carbonate  of  lime,  but  no  fossil  remains, 
p.  48. 

Ottiw  Mountain,  near  Gisors,  NW.,  has  (alluvial)  pudding- 
stone  of  coarse  grains  -of  quartz  and  shells,  p.  48. 

Palaiseau  ,  has  strata  of  freestone,  without  shells, 

alternating  with  sand,  which  is  sometimes  washed  out 
or  displaced,  and  the  blocks  of  stone  are  left  in  con- 
fusion, p.  56. 

Pallery,  near  Chaumont,  has  in  its  lower  strata  of  coarse 
limestone  and  sand,  the  thirteen  kinds  of  fossil  remains 
that  are  found  at  Gentilii/.  p.  47. 

Paris  Environs  has  had  its  stratification  and  extraneous 
fossils  treated  of  by  M.  Desmarets,  M.  Gillet-Lau- 
mont,  M.  Lamarck,  M.  Coupe,  and  M.  Cuvier.  About 
the  beginning  of  1805,  M.  Cuvier  and  M.  Brogniart 
commenced  a  Mineralogical  Map  of  that  district 
around  Paris,  denominated  by  them  the  Basin  of  Pa* 
rh9  in  winch  the  chalk  in  horizontal  beds  with  flints, 
(being  the  lowest  stratum  there  known)  is  wholly  or 
in  part  covered  by  certain  argillaceous,  siliceous,  cal- 
careous, gypseous  and  alluvial  strata  ;  the  nature,  con«* 
tents  and  relative  situations  and  thicknesses  of  which, 
it  is  the  object  of  their  present  labours  to  investigate 
and  explain.  This  basin,  measuring  directly  from  Es- 
pernay  to  Gisors,  nearb  from  cast  to  west,  is  87  English 
miles  long,  an  J.  fr  mi  Nemours  to  the  neighbourhood 
of  Noyon  (to  which  it  must  extend  to  form  the  reen- 
tering angle  that  is  mentioned  p.  3$),  nearly  south 
and  north,  it  is  70  miles  broad.  This  noble  and  ex- 
tensive field  for  geological  investigation,  has  on  all 
sides  natural  limits,  which  seem  very  crooked  and  in- 
dented, as  might  be  expected  :  on  the  SW.  from  near 
Nemours  to  the  mouth  of  the  Maulde  river  (a  direct 
distance  of  about  45  miles),  it  is  limited  by  a  cover- 
ing stratum  of  Beauce  sand  (which  I  suppose  from  its 
description  to  be  alluvium),  and  on  all  its  remaining 

sides 
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of  solid  calcareous  marks,  that  contain  coarse  crystal* 
of  lenticular  yellowish  gypsum  ;  and  with  very  scaly 
argillaceous  marks  that  contain  menilite  silex.  The 
middle  mass  lias  thicker  and  more  numerous  beds  of 
gypsum,  the  intervening  solid  calcareous  marks  have 
in  them  numerous  coarse  crystals  of  lenticular  yellow- 
isli  gypsum  :  some  of  these  beds,  those  that  are 
marbled  with  gray  and  are  compact  and  argillaceous, 
are  used  for  scouring- stones  (not  huilding).  It  con- 
tains scattered  nodules  (rognotu)  of  sulpha  ted  strontian 
in  its  lower  beds  ;  and  it  is  chiefly  in  this  mass  that 
fossil  fish  (not  shell-fish)  are  found. 
|  The  upper  mass  is  very  thick, . chiefly  of  beds  of  gyp- 
sum, Interlaid  with  a  few  marley  strata:  its  lower 
beds  of  gypsum  are  intermixed  with  siliceous  masses, 
its  middle  beds  are  columnar,  and  its  upper  gypsum 
beds  are  usually  interlaid  with  live  strata  of  marie  :  this 
upper  gypseous  mass  contains  astonishing  collections 
of  the  skeletons  of  birds,  of  quadrupeds,  mammifene, 
and  fish,  tortoise  bones,  and  a  few  shells,  agreeing 
with  those  of  the  fresb-water  fish  of  our  lakes.  A 
large  mass  of  mai'les  occur  above  these,  imbedding  dif- 
ferent fossils  (for  which  I  must  refer  to  page  51  ana  52, 
to  the  Section,  and  to  what  follows  herein). 
I  i>e  these  marks,  freestone  and  sand  here  occur,  that 
-main  the  13  kinds  of  fossil  remains,  mentioned  at 
Gentillij,  Meadon  and  Grignon,  with '  the  addition  of 
Jani  shells,  par/es  37,  50,  31,  52,  54  and  55. 
Vonftnorenry.  10  miles  NE.,  has  the  upper  mass  of  gyp- 
sum, ami  its  fos«ils  (sec  Montmartre)  forming  the 
surface,  in  some  parts  ;  in  others,  it  has  above  the 
gypsums  and  marks,  the  freestone  ami  sand  which 
contain  the  14  kinds  of  fossil  remains  that  are  found 
on  Montmartre  Sec.  p.  50  and  54. 

tatereau,  22  miles  SE.,  is  at  the  south-eastern  edge  of 
the  basin  of  Paris  described  by  our  authors,  and  ad- 
joins the  great  chalk  districts  in  Champagne:  gray 
potters'  clay  is  here  dug,  upon  the  chalk,  p.  39  ana  44. 

wljart,  18  miles  W.,  is~near  the  western  edge  of  the 
basin  of  Paris,  p.  39- 

ml  f'aierian  ,   has  plaster  quarries,    near  the 

Brge  of  the  gypsous  district,  where  only ■  the  first  or 
upper  mass  ot'  gvp*"m  appears,   p.  53, 

tret,  in  Drcnx  Purest,  has  pits  of  very   white   pu 
(or  pipe-)elay  ;  it  toWi*  'he  chalk,  and  is  without  fos- 
sils, p.  44. 
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Nanterre,  7±  miles  NW.,  has  a  plain  covered  by  flint- 
gravel,  p.  58. 

Nemours,  32  miles  SSE.,  is  at  the  limits  of  the  basin  of 
Paris,  and  at  the  SE.  end  of  the  (alluvial)  sands  of 
Beauce,  which  form  its  crooked  boundary  thence  NW, 
to  the  mouth  of  the  Maulde  river,  p.  39. 

Neuilly,  4*:  milefe  NW.,  has  quarries  of  stone,  in  which 
are  found  crystals  of  quartz  and  rhomboidal  crystals 
of  variegated  carbonate  of  lime,  but  no  fossil  remains, 
p.  -48. 

OutM  Mountain,  near  Gisors,  NW.,  has  (alluvial)  pudding- 
stone  of  coarse  grains  -of  quartz  and  shells,  p.  48. 

Palaiseau  ,  has  strata  of  freestone,  without  shells, 

alternating  with  sand,  which  is  sometimes  washed  out 
or  displaced,  and  the  blocks  of  stone  are  left  in  con- 
fusion, p.  56. 

Pattery,  near  Chaumont,  has  in  its  lower  strata  of  coarse 
limestone  and  saud,  the  thirteen  kinds  of  fossil  remains 
that  are  found  at  Gentilly.  p.  47. 

Paris  Environs  has  had  its  stratification  and  extraneous 
fossils  treated  of  by  M.  Desmarets,  M.  Gillet-Lau- 
mont,  M.  Lamarck,  M.  Coupe,  and  M.  Cuvier.  About 
the  beginning  of  1805,  M.  Cuvier  and  M.  firogniart 
commenced  a  Mineralogical  Map  of  that  district 
around  Faris,  denominated  by  them  the  Basin  of  Pa- 
ris9  in  which  the  chalk  in  horizontal  beds  with  flints, 
(being  the  lowest  stratum  there  known)  is  wholly  or 
in  part  covered  by  certain  argillaceous,  siliceous,  cal- 
careous, gypseous  and  alluvial  strata  ;  the  nature,  con- 
tents and  relative  situations  and  thicknesses  of  which, 
it  is  the  object  of  their  present  labours  to  investigate 
and  explain.  This  basin,  measuring  directly  from  Es- 
pernay  to  Gisors,  nearly  from  cast  to  west,  is  87  English 
miles  long,  an  J.  fr  '11  Nemours  to  the  neighbourhood 
of  Noyon  (to  which  it  must  extend  to  form  the  reen- 
tering angle  that  is  mentioned  p.  3$),  nearly  south 
and  north,  it  is  70  miles  broad.  This  noble  and  ex- 
tensive field  for  geological  investigation,  has  on  all 
sides  natural  limits,  which  seem  very  crooked  and  in- 
dented, as  might  be  expected  :  on  the  SW.  from  near 
Nemours  to  the  mouth  of  the  Maulde  river  (a  direct 
distance  of  about  45  miles),  it  is  limited  by  a  cover- 
ing stratum  of  Beauce  sand  (which  I  suppose  from  its 
description  to  be  alluvium),  and  on  all  its  remaining 

sides 
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sides  it  is  said  to  be  bounded  by  the  naked  chalk-stra- 
tum above  mentioned*.  The  Seine  river  enters  the 
basin  of  Paris  near  Monteiecni,  and  quits  it  again  near 
Gisors ;  its  tributary  rivers  the  Loing  enters  it  near 
Nemours ,  the  Mame  at  Espernuy  ;  and  the  Aune  and 
Oyse  near  Compiegne,  after  having  for  some  distance 
skirted  its  boundaries,  pages  37,  39,  40  and  41. 

'icardy  Province,  to  the  north  of  Paris,  is  wholly  composed 
of  chalk  (forming  the  northern  border  of  the  basin 
of  Pari*),  having  isolated  patches  (or  hummocks)  of 
sand  upon  it,  (perhaps  alluvia),  p.  39  and  40. 

\olleboise,  on  the  banks  of  the  Seine,  has  in  the  plastic  or 
potters'  clay,  fragments  of»»  bituminous  wood  :  this 
clay  covers  the  chalk,  and  underlays  the  coarse  lime- 
stone, p.  44. 

\omainville,  4$  miles  NE.,  has  the  marley  strata  that  co- 
ver the  gypsum  beds ;  and  in  a  white  and  friable  cal- 
careous stratum  there,  siliceous  trunks  of  palm>trees 
of  large  bulk,  and  lymneae  and  planorbes  shells  are 
found,  similar  to  the  species  that  now  exist  in  onr 
marshes  :  at  this  place  also  freestone  and  sand  are  found 
that  contain  the  14  kinds  of  fossils  mentioned  at 
Grignon,  and  also  balani  shells,  p.  51  and  54. 

aint  Cyr,  14  miles  WSW.,  has  the  gypsum  formation,  but 
no  beds  of  plaster;  green  marles  accompanied  by  stron- 
tian  here  prevail,  p.  53. 

aint  Germain,  1 2  miles  NW.,  has  coarse  limestone  quar- 
ries and  their  accompanying  fossil  remains  (as  at  Gen- 
tilly),  and  above  these  is  a  soft  green  bed  with  marks 
of  leaves  and  stalks  of  vegetables  in  its  lower  strata : 
on  this  a  freestone  rock  containing  roundish  venuses, 
campreys  and  numerous  tuberculated  cerites,  and  above 
that  a  thin  hard  stratum  whose  seams  abound  with 
small  long  white  striated  tellines.  p.  48. 

aint  Germain  Forest  has  certain  parts  of  it  covered  by 
flint  gravel,  p.  58. 

lint  Prix,  11  miles  NE.,  has  free-stone  and  sand  strata, 
that  contain  the  14  kinds  of  fossils  mentioned  at  Grig- 
von,  and  also  balani  shells,  p.  54. 

eran,  on  the  canal  of  Ourque,  has  a  deep  excavation,  made 

*  Which  seems  the  same  that  once  extended  across  the  Channel  to  the 
itish  *hore,  where  it  is  now  found,  with  local  interruptions,  from  the  Isle 
Wight  to  the  mouth  of  the  Thames.    See  vol,  xxxiv.  p.  910. 

in 
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in  t  marshy  bottom  for  the  canal,  in  alluvial  soil,  where 
the  bones  of  elephants  and  large  trunks  of  trees  were 
found,  p.  58. 

Sevres,  7  miles  W.,  has  quarries  of  coarse  limestone  and 
sand,  in  which  are  found  the  13  fossil  remains  men- 
tioned at  Meitdon.  Near  the  glass-house,  the  mass  of 
chalk  (that  underlays  the  above),  is  elevated  near  50 
feet  above  the  Seine,  and  is  apparently  the  highest  part 
of  it  in  the  basin  of  Paris;  the  strata  upon  this  elevated 
part  seem  thinner  than  usual,  and  the  stone  is  sensibly 
inclined  towards  the  Seine,  (probably  these  appearances 
are  occasioned  by  a  fault  and  consequent  lilt  of  the 
^strata,  as  these  are  the  only  inclining  strata  that  are 
mentioned  in  all  the  basin  of  Paris)  p.  43  and  47* 

Sezanne,  48  miles  $E.  by  E.,  is  at  the  south-eastern  edge 
of  the  basin  of  Paris,  adjoining  the  extensive  plains  of 
chalk  in  Champagne,  p.  39* 

Trappe,  14  miles  SW.,  has  hard  siliceous  limestone  strata, 
which  quickly  perish  on  exposure  to  the  air  and  rain  ; 
and  such  is  here  used  for  marling  the  land :  in  these 
strata  burstones  (French  Burs)  are  found,  with  lymneae 
and  planorbes  shells  and  gyrogonites,  supposed  to  be 
of  fresh-water  origin,  p.  56  and  57. 

Triel,  ,  has  plaster  quarries  on  the  mountain, 

that  are  situate  at  an  extremity  of  the  gypsous  district, 
in  which  only  the  first  mass  of  gypsum  is  seen  (as  at 
Antoni):  beneath  which  are  strata  and  quarries  of  coarse 
limestone  (and  its  accompanying  fossils  as  at  Gentilly). 
p.  49  and  53. 

Vaucienne  Valley  has  madrepores,  with  camerines  and  other 
well  preserved  shells,  and  grains  of  coarse  quartz,  that 
together  make  a  sort  of  puddingstone.  p.  47. 

Vaugirard)  2£  miles  SW.  by  W.,  has  quarries  of  coarse 
limestone,  with  calyptrse  and  the  12  other  kinds  of 
fossil  remains  in  their  lower  beds,  that  are  mentioned 
at  Mciidon.  p.  47. 

Versailles  Park,  14  miles  SW.,  is  situated  in  a  strait 
between  two  hills  (or  in  the  inosculation  of  two  oppo- 
site valleys)  where  the  gypsum  formation  has  no  plaster 
beds  in  it,  but  green  marles  containing  nodules  of 
strontian  prevail,  p.  38  and  53.  # 

Ville-d' Array,  8  miles  W.,  has  plaster  quarries  in  some 
places,  and  in  others  only  thin  strata  of  plaster  in  the 
gypsum  formation  ;  beneath  which  are  strata  and  quar- 
ries of  coarse  limestone  (and  its  accompanying  fossils 
as  at  Gmlilly).  p.  49  and  53. 

V'dlepreuxy 
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llllepreux  ,  has  coarse  limestone  quarries,  and 

their  accompanying  fossil  remains,  (as  at  Gentilly) 
with  the  covering  strata  such  as  occur  at  Saint  Ger- 
main, p.  48. 

frillers-Ci>tteret)  31  miles  NE.,  has  madrepores,  with  ca- 
merines  and  other  well  preserved  shells,  and  grains  of 
coarse  quartz,  that  together  make  a  sort  of  pudding- 
stone,  p.  47- 

7iroJlay,  9-J  miles  S\V.  The  gypsum  formation  has  here 
no  plaster  beds  in  it,  but  green  marles  containing  stron- 
tian  prevail,  p.  53. 

In  Alphabetical  List  of  the  Fossils  or  Organic  Remains, 

which  are  mentioned  by  Messrs,  Cuvier  and  Brogniart  as 

Jbund  within  the  Basin  oj  Paris ;  with  the  Names  of  tlve 

Places,  and  of  the  Strata  which  produce  them,  with  2&- 

ferenccs  to  the  Pages  in  tlie  Philosophical  Magazine,  and 

Remarks  in  parentheses. 

Inanchiies  (Echini  ?),  the  shells  of  calcareous  spar,  filled 
with  black  flint,  in  the  chalk  strata,  p.  42. 

tnomites9  three  Terebratula  shells  in  the  chalk  strata,  p.  42. 

hitelopeSy  bones  of  unknown  species,  in  the  alluvium  (of 
valleys),  p.  58. 

'alani  shells,  in  the  freestone  at  top  of  Montmartre,  at 
Romainville,  Saint  Prix,  Montmorency,  Longjumeau, 
&c.  p.  54. 

elemnites,  in  the  chalk  strata;  these  differ  from  those 
found  with  ammonites  in  compact  lime*,  p.  42. 

irds,  skeletons  of  unknown  ones,  at  Montmartre,  &c.,  in 
the  first  or  upper  uypsum  mass.  p.  51. 

alyptrce  shells,  at  Chaumont,  Gentilly,  Grignon,  Gues- 
pclle,  Issy,  Loncjumeau,  Meudon,  Montmartre, 
Montmorency,  Paliary,  Komainville,  Saint  Prix,  Se- 
vres, Yaueirard,  £cc.  in  the  lower  beds  of  the  coarse 
limestone,  and  in  the  freestone,  p.  47,  54,  and  55. 

imtrine  shells,^  at  Chantilly,  Ganelon  mount,  Ouin 
mount,  Vaucienne,  Yillers-Cotteret,  &c,  either  in  the 
lower  beds  of  the  cnarse  limestone,  or  in  a  siliceous 
puddingstone.  p.  4  7  and  48. 

<-  The  limestone  hero  spoken  of,  does  not  seem  to  belong  to  the  basin  of 
ris,  and  I  shou'd  be  vei^jjUiu  to  lc-irn,  whether  it  is  any  where  dug  in 
ince  ?  lu  the  £.-cat  arjiuv.ceous  form  nion  between  the  Bath  Freestone 
1  the  blue  I A  a*  .-oils,  in  this  country,  there  it  a  stratum  of  limestone  called 
Mr.  Smith  the  blue  m:'.rie-stone,  which  contains  very  perfect  belemnites, 
ill  cornu-ammoni  anda^ena.  The  limestone  ot Oakham,  and  of  Maid  well* 
ween  Northampton  ;ijh1  Market-Harboroush,  belongs  I  believe  to  this 
Hum,  biK  I  i«evcr  had  the  opportunity  of  collecting  any  specimens  at  the 
tr  place. 

Camprey 
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Camprey  shells,  at  Gentillyy  Saint  Germain,  Villepreux, 
&c.  in  the  building- stone  rock  above  the  coarse  lime- 
stone, p.  48. 

Cardium  shells  are  found  in  th?  yellow  argillaceous  marie, 
some  distance  above  the  green  potter's  earth  of  the 
gypsous  soil,  near  its  top.  p.  52. 

CaryophylUea  (a  poly  pier)  in  the  chalk  strata,  p.  42. 

Certte,  shells,  often  in  fragments,  at  Gentilly,  Grignon, 
Meudon,  Montmartre,  &c,  in  the  lower  beds  of  the 
coarse  limestone,  and  in  the  freestone,  p.  54  and  55. 

>  ■  ,   tuberculated,  at  Gentilly,  Saint- Germain, 

and  Villepreux,  &c.  in  great  numbers  in  the  building- 
stone  rocK,  above  the  coarsf  limestone,  p.  48. 

often  in  fragments,  in  the  yellow  argilla- 


ceous marie  near  the  upper  part  of  the  gypseous  for- 
mation, p.  52. 
Cranium,  or  skull,  of  some  animal,  in  the  chalk  strata,  p.  42. 
Elephants9  bones  of  unknown  species,  atSeran,  &c.  in  the 

alluvium  (of  valleys),  p.  58. 
Fibrous  shells,  resembling  very  thick  pinnae,  in  fragments, 

in  the  chalk  strata,  p.  42. 
Fish  (not  shell-fish),  at  Montmartre  in  the  marbled  gray 
scouring  (not  building)  stone  of  the  middlemost  gyp- 
sum mass,  having  scattered  nodules  (rognans)  of  sul- 
phated  strontian  in  its  lower  beds.  p.  50. 
■■       skeletons,  at  Montmartre,  Daramartin,Montmorencv, 
&c,  in  the  gypsuin  or  intervening  marles  of  the  upper 
gypsum  mass  or  first  of  the  qiiarrymen.  p.  51. 
Fresh-watei'  shells  (resembling  recent  species  of  such  shells) 
Lymneae  and  Planorbes,  at  Montmartre,  Romainville, 
&c,  in  the  upper  gypsum  mass,  or  the  marles  which 
cover  it ;  and  from  the  decomposing  stone  at  Trappe, 
near  Versailles,  (denominated  fresh-water  by  our  Au- 
thors) resembling  siliceous  limestone,  when  first  dug. 
p.  51  and  56. 
Fungites,   at   Chaumont,   Gentilly,  Grignon,   Guespelle, 
Issy,  Meudon,  Pallcry,  Sevres,  Vaugirard,  &c,  in  the 
lower  beds  of  the  coarse  limestone,  p.  47. 
Geodes,  round  stones,  some  hollow,  of  a  very  fine-grained 
limestone,  containing  multitudes  of  small  spiral  uni- 
valves ;  whose  cavities  contain  a  new  variety  of  cry- 
stallized sulphate  of  strontian,  called  apotamous  sul- 
phated  strontian  j  these  geodes  are  found  in  a  marley 
(alluvial)  sand,  in  some  places,  at  Bougival  near  Maily, 
covering  the  chalk  strata,  which  are  themselves  not 

found 
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found  to  contain  any  simple  and  regular  spiral  uni- 
valves, p.  42  and  43. 

h/rogonites,  small  round  hollow  (furrowed)  bodies,  re* 
sembling  no  known  recent  body,  found  at  Trappe 
near  Versailles,  in  the  decomposing  soil  (denominated 
fresh- water  soil  by  our  Authors)  which,  when  fresh 
dug,  resembles  hard  siliceous  limestone,  p.  57* 

eaves  of  vegetables  and  stalks,  at  Gentilly,  Saint-Ger- 
main, Villepreux,  &c<,  brownish,  in  the  lower  beds 
of  the  green  earth,  that  underlay  the  building-stone 
rock  of  the  coarse  limestone  soil.  p.  48. 

—-  and  parts  of  vegetables  are  found,  changed  into 
silex,  near  the  top  of  the  hill  at  Longjurneau,  in  (al- 
luvial) sand.  p.  57. 

ituolites  of  two  species,  in  the  chalk  strata*  p.  49. 

ymnece  shells  agreeing  with  recent  species,  at  Romainville, 
in  a  white  and  friable  calcareous  mass  above  the  gyp- 
sums; and  at  Trappe  near  Versailles,  in  a  marie  there 
used  in  agriculture,  which  when  fresh  dug  resembles 
hard  siliceous  limestone,  p.  51,  50  and  57*  * 

coarse  shells  in  silex,  are  found  in  the  (allu- 
vial) sand,  on  the  tops  of  the  bills  at  Longjumeatf. 

p.  57. 
lactre  shells  are  found  in  the  yellow  argillaceous  marie 

that  is  above  the  thick  green  potters9  earth  of  the  gyp- 
seous formation,  p.  52. 
Tadrepores,  at  Chaumqnt,  Gentilly,  Grignon,  Guespelle, 

Issy,  Meudon,  Pallery,  Sevres,  Vaugirard,  &c.,  in 

the  lower  beds  of  the  coarse  limestone,  p.  47. 
tammiferce,  bones  of,  at  Antoni,  Bagneux,  Chelles,  Cla- 

mart,  Grisy,  Montmartre,  Triel,  Valerain-mont,  Sec. 

in  the  upper  gypseous  mass.  p.  51  and  53. 
skeletons,    of   large  unknown    kinds,     are 

found  in  the  putrid  alluvium  (of  some  of  the  valleys) 

of  the  basin  of  Paris,  p.  58. 
lillepora,  (a  poly  per)  of  decomposing  pyrites,  in  the  chalk 

strata,  p.  42. 
tollusci  of  the  chalk  strata  are  quite  different  from  the  testa* 

ceous  mollucsi  of  the  strata  above  the  chalk,  p.  54. 
tuscles  of  one  particular  species  are  found  in  the  chalk 

strata,  p.  42. 
— —  at  Cbaumont,  Gentilly,  Grignon,  Guespelle,  Issy, 

Meudon,  Pallery,  Sevres,  Vaugirard,  &c,  in  the  lower 

beds  of  the  coarse  limestone,  are  found  to  be  of  other 

species,  p.  47* 

Num~ 
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Nnmmulites  are  found  at  Chaumont,  Gentilly,  Grignon, 

Guespelle,  Issy,  Meudon,  Pallery,  Sevres,  Vaugirard, 

&c.  in  the  lower  beds  of  the  coarse  limestone  strata. 

p.  47. 

Oxen  (bulls  or  cows),  skeletons  of  unknown  species,  in  the 
alluvium  (of  valleys),  p.  58. 

Oysters  of  two  different  species  are  found  in  the  chalk 
strata,  p.  42. 

— — —  at  Chaumont,  Gentilly,  Grignort,  Guespelle,  Issy, 
Longjumeau,  Meudon,  Montmartre,  Montmorency, 
Pallery,  Romainville,  Saint  Prix,  Sevres,  Vaugirard, 
&c.  Other  kinds  of  oysters  are  found  in  the  lower  beds 
of  the  coarse  limestone,  and  also  in  the  freestone, 
p.  47,  54  and  55. 

are  found  in  the  marles  that  are  immediately  be- 


low the  argillaceous  sand,  at  the  top  of  the  gypseous 
formation,  in  two  beds,  the  lower  containing  large, 
and  the  other  small  oyster  shells ;  they  are  met  with 
over  all  the  district  wherein  the  entire  gypseous  forma- 
tion is  found,  p.  52. 

Palm-trees,  trunks  of  large  size,  are  found  converted  into 
silex,  lying  along  in  a  whitish  friable  calcareous  mass 
above  the  gypsums,  p.  5J. 

Periwinkles  are  found  at  Chaumont,  Gentilly,  Grignon, 
Guespelle,  Issy,  Meudon,  Pallery,  Sevres,  Vaugirard, 
&c,  in  the  lower  beds  of  the  coarse  limestone,  p.  47. 

Pinnce  shells  of  a  particular  species  are  found  in  the  chalk 
strata ;  in  which  also,  fragments  of  thick  shells  of  a 
fibrous  structure  are  found,  which  our  Authors  con- 
sider as  more  like  pinnae  than  any  other  known  genus, 
p.  42. 

>  ■  of  different  species  are  found  at  Chaumont,  Gen- 
tilly, Grignon,  Guespelle,  Issy,  Meudon,  Pallery, 
Sevres,  Vaugirard,  &c,  in  the  lower  beds  of  the  coarse 
limestone,  p.  47.  ' 

Planorlis  shells,  analogous  to  the  recent  species  of  lakes 
and  marshes,  are  found  at  Romainville,  in  a  white 
and  friable  calcareous  mass  above  the  gypsums ;  also, 
at  Trappe  near  Versailles  in  the  husbandry  marie, 
which  though  very  decomposing,  resembles  a  hard  si* 
liceous  limestone  when  fresh  dug.  p.  51,  56  and  57* 

■  ■   *  ^coarse  siliceous  shells  are  found  at  the  tops  of  the 

hills  at  Longjumeau,  in  a  sand  (which  is  probably  al- 
luvial), p.  57.  N 

Polypiers  of  five  or  six  different  sorts  arc  found  in  th* 
chalk  strata,  p.  42. 

Porpytes 
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Porpytes  of  different  kinds  are  found  in  the  chalk  strata* 
p.  42. 

at  Chaumont,  Gentilly,  Grignon,  Guespelle,  Tssy, 

Meudon,  Pall  cry,  Sevres,  Vaugirard,  &c.  of  different 
species  from  ;hose  in  the  chalk,  are  found,  in  the  lower 
beds  of  the  coarse  limestone,  p.  47- 

yyrulce  shells  are  found  at  Chaumont,  Gentilly,  Grignon, 
Guespelle,  Tssy,  Meudon,  Pallery,  Sevres,  Vaugirard, 
&c.  in  the  lower  beds  of  the  coarse  limestone,  p.  47- 

luadrvpeds,  skeletons  of,  at  Antoni,  Bagueux,  Chelles, 
Clamart,  Grisy,  Montmartre,  Triel,  Valerain-mount, 
&c.  of  several  kinds,  are  found  in  the  upper  gypsum 
mass.  p.  51  and  53. 

,  the     skeletons    of    various    large    ones,    are 

found  in  the  (valley)  alluvium  of  the  basin  of  Paris. 
p.  38. 

lea-shells  (resembling  recent  genera  or  species  of  such 
shells),  viz.,  cardiums,  cerites,  mactres,  oysters,  ve- 
nuses,  and  other  bivalves,  are  found  in  the  marles  that 
are  below  the  argillaceous  sand  at  the  top  of  the  gyp- 
seous formation,  p.  52. 

1  of  various  kinds  abound  in   the  lower  beds  of 

the  coarse  limestone  at  Chaumont,  Gentilly,  Grignon, 
Guespelle,  Tssy,  Meudon,  Pallory,  Sevres,  Vaugi- 
rard,  &c.  p.  47  and  54. 

'hark's  Teeth,  see  Teeth. 

olence  shells  (omitted  in  the  translation),  at  Chaumont, 
Gentilly,  Grignon,  Guespelle,  lssy,  Meudon,  Pallery, 
Sevres,  Vaugirard,  &c.  in  the  lower  beds  of  the  coarse 

stone  p.  47- 

pirorlis.  a  species  of  these  shells  is  found  in  the  chalk 
strata,  p.  4<2. 

'talks  of  vegetables,  see  Leaves. 

"eefh  of  Squali  are  found  in  the  chalk  strata,  p.  42. 

"elline  shells  of  different  species  are  found  at  Chaumont, 
Gentilly,  Grignon,  Guespelle,  lssy,  Longjumeau, 
Meudon,  Montmartre,  Montmorency,  Pallery,  Ro- 
mainville,  Saint  Prix,  Sevres,  Vaugirard,  &c,  in  the 
lower  beds  of  the  coarse  limestone,  p.  47  and  54. 

small,  long,  white,  and  striated,  are  found  in  vast 

numbers  in  seams,  close  to  each  other,  in  a  stratum 
that  covers  the  building-stone  rock  of  the  coarse 
limestone  formation  at  Gentilly,  Saint- Germain,  Vil- 
lepreux.  See.  p.  48. 

small   and   elongated,  .closely  packed  in  a  very  thin 

seam,  belovy  the  thick  green  potters'  earth  of  the  gyp- 
seous 
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seous  formation ;  which  thin  seam  can  be  traced  in 
the  quarries,  over  a  space  of  27  j  miles  long  and  XI 
miles  broad,  p.  32. 
TerebeUce  are  found  at  Chaumont,  Gentilly,  Grignont 
Guespelle,  Issy,  Meudon,  Pallery,  Sevres,  Yau- 
girard,  &c,  iu  the  lower  beds  of  the  coarse  lime- 
stone, p.  47. 
Terebratula,  sec  Anomites. 

Thornback  fish,  fragments  of  the  bones  of,  found  in  the 
yellow  argillaceous  marie,  above  the  thick  green  pot- 
ters' earth  of  the  gypsous  formation,  p.  52. 
Tortoise   bones  are  found  at  Dammartin,   Montmartre* 
Montmorency,   &c,  in  the  gypsum   or  intervening - 
marles,  of  the  upper  gypsum  mass.  p.  51. 
Trees,  trunks  of,  large  palms  (apparently),  converted  into 
silex,  are  found  lying  flat ,in  a  white  and  friable  calca- 
reous stratum,  above  the  upper  gypsum  mass.  p.  51 1 
■-,  large  trunks  of,  of  unknown  species  are  found  afl; 
Seran,  &c.,in  the  putrid  alluvium  (of  the  valleys). p.  5B9 
— —  see  Wood.  ' 

Trochi  shells  are  found  in  the  yellow  argillaceous  marie, 
near  the  upper  part  of  the  gypsous  formation*  p.  52.    * 
Vegetables,  see  Leaves. 

Venus  shells,  roundish,  are  found  at  Gentilly,  Saint- Ger- 
main, Villepreux,  &c,  in  the  building-stone  rock  of 
the  coarse  limestone  formation,  p.  48. 
— — — ,  sometimes  in  fragments,  are  found  in  the  yellow 
argillaceous  marie  near  the  top  of  the  gypsous  forma- 
tion, p.  52. 
Vermiculites,  of  three  species,  are  found  in  the  chalk  strata. 

p.  42. 
Woody  bituminous,  at  Rolleboise,  by  the  Seine  river,  in  the 
potters'  or  plastic  clay  formation,  in  which  no  other 
organized  remains  have  been  found,  p.  44. 
■■'■     ■  siliceous  or  petrified,  at  Longjumeau,  on  the   tops 
of  the  hills  in  (alluvial)  sand.  p.  57. 
,  see  Trees. 
In  order  to  supply,  in  some  degree,  the  want  of  vertical 
Sections  across  the  basin  of  Paris,   in  some  determinate  di- 
rections, best  adapted  for  exhibiting  the  thicknesses  and  re- 
lative positions  of  its  several  strata;  (which  sections,  it  is  to 
be  hoped,  will  accompany  the  promised  Memoir  of  M.Cuvier 
and  M.  Brogniart)  ;  I  have,  in  the  mean  time,  attempted 
an  arrangement  from  their  abridged  Memoir,  which,  per- 
haps, yon  may  deem  worth  a  quarto  page,  to  enable  it  to 
be  folded  out  "at  the  end  of  this  Letter.    In  this  table,  I 
Vol.  35.  No.  142.  Feb.  1810.  I  have 
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have  separated  the  iXth  and  Xth  soils  of  formations 
by  a  donble  line,  to  mark  the  distinction  between  thein 
and  the  remaining  eight  soils;  which  our  authors  seen  tt> 
consider  as  composed  of  regular  or  undisturbed  strata,  that 
is,  such  as  exhibit  no  marks  of  violent  attrition  or  mecha- 
nical mixture,  as  the  alluvial  soils  almost  invariably  do  f 
and  they,  besides-,  never  underlay  regular  strata. 

I  shall  now,  I  hope,  be  excused  in  offering  freely,  a  lew: 
of  the  observations  which  have  occurred  to  me,  in  thufc 
analysing  the  hasty  but  valuable  Memoir  of  our  able  and 
industrious  neighbours  on  the  continent;  and  comparing 
it  with  what  I  know  of  the  terrestrial  stratification,  aw 
which  is  indeed  limited  in  a  great  measure  to  die  British 
Islands. 

England  present?  os  with  the  opportunity  of  ex- 
amining the  out-crop,  or  appearance  on  the  surface,  of  a 
vast  succession  of  strata,  among  which  the  fourth,  or 
lowest  Derbyshire  limestone,  is  perhaps  three  mites  of  per- 
pendicular  depth,  below  the  part  of  the  chalk  Strata,  Which 
are  described  as  the  lowetfl  that  have  been  seen  of  reached 
pi  the  basin  of  Paris  :  for  it  was  ascertained  by  Mr.  fFU* 
Ham  Smith  several  years  ago,  that  S00  feet  or  more  of  tbt 
lower  part  of  the  chalk  strata  are  entirely  without  Jayert  Of 
noduks^of  flint ;  and  that  some  of  these  beds  contain  targt ' 
cornu-ammonk,  nautili,  f&d  numerous  othejr  shells  r  this 
be  has  proved  by  an  actual  examination  of  very  rtefcr  700 
miles  in  length,  of  the  basset  or  out-burst  of  these  lower 
and  hard  beds  of  chalk,  without  flints,  reckoning  from  the' 
Isle  of  Wight  to  the  westernmost  points  of  the  chalk  in 
Dorsetshire  and  Somersetshire,  and  thence  for  the 
north-east  angle  of  Norfolk ;  through  Lincolnshire* 
and  Yorkshire  to  Flamborough-Head ;  and  including  the 
edges  of  our  great  southern  denudation  *  from  Beachy- 
Hcad  in  Sussex,  to  near  Peterfcfield  and  Alton  in  Hamp- 
shire, and  Farnham  in  Surry;  and  thence  again  to  Hythe 
in  Kent.  And  here  it  may  not  be  amiss  to  observe,  that 
before  I  knew  Mr.  Smith,  he  had  ascertained  the  peculiar 
fossils  that  belong  to  several  of  the  thin  strata,  underlaying, 
the  whole  extent  of  the  edges  of  this  vast  mass  of  chalk* 
in  the  same  manner  as  the  Paris  strata  overlay  it,  had  col- 
lected a  series  of  specimens  of  each  fossil,  marked  atk^ 
brought  together  from  as  many  places;  and  was  well  en* 
titled,  and  did  in  fact  often  exclaim,  though  perhaps,  at 

*  ■  * 

m 
\ 

•  This  denudation  is  shortly  mentioned  in  the  Cjdopodsa,  article  Gsafc 
ind  is  furtker  exemplified  bv  a  manuscript  section  of  the  strata  bits*** . 
Lornlou  aim!  Bnghtou,  made  Dy  atift  1S0S,  which  itialhthaafcof  a**tf. 

other 
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I  have  referred,  as  well  as  recollected  by  Mr.  Smith's  pupils 
and  acquaintance,  that  he  considers  and  teaches,  that  the 
western  edges  of  the  several  strata  on  the  south  and  east* 
era  parts  of  England,  are  their  natural  endings,  and  that 
such  strata  never  did  proceed  further  towards  the  north* 
west  than  they  do  at  present,  and  that  all  the  strata  are  not 
entire  or  perhaps  ever  were,  some  having  large  and  deep 
holes  or  patches  wanting  within  their  limits,  as  well  9s  in 
their  deeply  fingered  or  indented  edges ;  while  other  strata, 
particularly  about  Bath,  have  detached  parts  beyond  their 
continuous  mass  forming  hummocks,  or  capping  the  adja- 
cent western  hills,  Tliese  facts  or  appearances  of  the  strata 
have  accorded,  generally  speaking,  with  the  several  English 
districts  which  I  .have  of  late  years  examined ;  but  many  of 
the  minuter  circumstances  attending  the  holes  ordenudated 
patches  in  the  strata,  which  have  been  more  particularly 
tfte  object  of  my  researches,  -such  for  instance  as  the  strati 
around  and  under  these  denudations,  rising  on  all  sides  to- 
wards some  central  point  or  ridge;  their  edges  being  so  often 
abrupt  and  straight,  like  fractures  rather  than  the  rounded 
endiags  of  strata ;  these  denudations,  as  far  at  least  as  ofy- 
servations  extend,  being  all  elongated  in  a  marked  manner 
from  SE.  to  NW.,  or  very  nearly  so ;  and  others,  beside^ 
those  which  I  have  elsewhere  mentioned  as  the  characters 
of  denudation,  and  above  all,  the  vast  extent  to  which  I 
find  these  denudations  extending,  in  the  southern  and  mid* 
die  parts  of  England,  have  occasioned  me  to  hesitate  const* 
derably,  as  to  the  real  distinctions,  between  the  natural 
endings  and  the  denudated  edges  of  our  strata:  and  it  should 
£eem,  that  the  idea  so  natural  and  general  among  neptunists^ 
pf  the  strata  having  been  originally  level  and  concentric', 
may,  by  extending  the  magnitude  of  the  denudations  (to 
which  no  limits  have  yet  been  assigned),  account  for  all  the 
externa]  forms  of  the  English  strata,  and  perhaps  for  the 
admirable  form  of  its  valleys,  although  I  may  again  invite 
the  sarcastic  lash  of  a  certain  class  of  writers,  in  frankly 
owning  that  I  am  unable  to  guess,  much  less  to  describe 
the  mechanical  operations  by  which  this  has  been  brought 
about  $  and  in  referring  it  to  the  finishing  and  all-wise  ope- 
rations of  Creative  power,  on  the  mass  of  the  earth,  or  old 
world,  as  our  authors  have  denominated  it;  which  had  been 
-the  theatre  of  such  a  long  and  astonishing  seried  of  the 
creation  and  extinction  of  animated  beings,  during  the  ac- 
cumulation of  its  matter,  for  purposes  which  are  perhaps 
to  us  inscrutable. 
Whether  the  isolated  hillocks  or  hummocks  of  gypsous 

I  3  and 
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A  other  strata,  which  our  authors  have  described  in  the 
>in  of  Paris,  are  the  detached  endings  of  similar  and 
inected  strata,  that  lay  to  the  south  and  west  of  Paris, 
ft  may  either  be  concealed  by  vast  alluvial  tracts  (p.  40),  or 
ly  occupy  countries  where  nice  observations  have  not  yet 
?n  made  ;  or,  w  heihtr  such  hummock>  be  occasioned  by 
egular  or  compound  denudation*,  such  as  I  have  noticed 
reral  instances  of  in  Derbyshire,  and  as  Mr.  Smith  has 
served  about  Bath,  and  Dr.  William  Richardson  in  the 
rth  of  Ireland  f,  it  is  of  course  difficult  to  determine, 
d  its  discussion  must  be  deferred,  until  a  numerous  train 

facts  are  better  understood. 
Our  authors,  it  will  be  seen,  recur  to  a  local  inundation 

lake  of  fresh-  water  J  for  explaining  the  deposition  of 
i  matter  composing,  their  gypsous  hillocks:  to  me,  how- 
?r,  much  better  evidence  seems  wanting,  of  the  probable 
istence  of  such  a  lake  or  local  pool  of  fresh -water  than 
ty  offer,  and  particularly  of  the  several  successive  fresh- 
d  salt-water  inundations  which  they  mention,  at  pages. 

and  55.  Has  it,  or  can  it  be  proved,  that  fish  nearly  or 
actly  resembling  in  the  genera,  or  even  the  species,  those 
U  are  now  peculiar  to  eitheryrwA-  or  salt-water,  may  not 
ve  had  other  powers  and  habits  in  the  old  world  f  and 
it  all  the  animals  and  even  birds  hitherto  known  of  the 
Imitive  creation,  and  its  vegetables  also,  may  not  have 
en  adopted  by  their  great  Author j  to  a  sub-aqueous  ex* 
ence  ?  And  again,  Who  has  or  perhaps  can,  determine, 
lether  the  fluid  surrounding  the  earth  during  its  formation 
lich  I  have  called  aqueous  above,  was  either  fresh  or 
It,  in  the  sense  that  we  now  use  those  terms  ?  Does  it  not 
sm  more  probable,  that  this  fluid  varied  essentially  from 
ne  to  time  in  its  nature  and  composition,  and  which  per* 
ps  occasioned  the  extinction  of  the  beings  adapted  to  its 
ior  state,  as  well  as  the  alternations  of  the  strata,  espe- 
cially, if  the  matters  of  the  strata  were  ever  in  chemical 
lution  in  it,  as  our  authors  seem   to  imply  (p.  51),  in 


*  Perhaps  the  basin  of  Paris  may  lie  within  the  southern  verge  of  the 
:at  south-eanern  denudation  of  England,  that  reaches  far  into  Hampshire, 
d  has  apparently  stript  off  all  the  chalk  strata,  from  near  Alton  to  Bologne 
the  French  coast. 
f  See  our  33rd  volume — Edit. 

%  It  seems  improbable  that  gypsum  should  be  a  produce  of  fresh-water, 
ien  we  reflect,  that  the  red  soils  or  gypsous  manes  of  England  produce 
th  sea  salt  and  gypsum  in  vast  abundance,  and  that  salt  rocks  and  springs 
e  the  corrunon  accompaniments  of  gypsum  in  various  other  parts  of  the 
>rld :  we  are  not  told,  whether  there  ire  any  brackish  or  salt  springs  with- 
the  basin  of  Paris. 

81 
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speaking  of  the  gypsums  being  crystallised  from  the  waters 
of  their  Parisian  lake  ? 

The  candid  confession  of  the  essential  differences  between 
the  seas,  the  fresh-  waters  and  the  alluvium  of  the  old  world, 
and  the  seas,  fresh* waters  and  alluvia  of  the  present  world, 
made  by  our  authors,  iu  the  concluding  paragraphs  of  their 
1 1  Id,  Vlllth,  and  IXth  articles,  do  them  credit,  and  give 
norne  weight  to  my  suggestions  above,  whicrp  are  not  here 
made  tor  the  first  time. 

Our  authors  say  (p.  37)>  that  "  a  strongly  marked  cha* 
racter  of  a  great  eruption  proceeding  from  the  south-east 
is  imprinted  on  the  forms  of  the  eminences,"  on  which 
subject  it  may  be  proper  to  remark,  that  soon  after  Mr.  Smith 
had  commenced  his  investigation  of  the  British  strata,  be 
discovered  an  important  law  regulating  all  the  known 
alluvia,  or  that  which  consisted  of  or  contained  the  frag* 
nients  and  reliquia  of  known  strata,  were  movedyrom  the 
south-east,  towards  the  south-west :  the  matters  of  any 
particular  stratum  being  rarely  if  ever  found  as  alluvium 
upon  that  stratum,  but  such  matters  are  found  more  or  lesp 
plentt&ily  on  the  surface,  beyond  its  western  edge:  in- 
stances  arc  numerous  in  England  of  considerable  and  un- 
broken masses  of  soft  or  clayey  known  strata,  being  moved 
many  miles  and  lodged  in  the  alluvia  ;  stones  of  large  size 
thus  moved,  and  scarcely  at  all  rounded,  are  exceedingly 
common  in  some  districts,  and  such  are  often  lodged  on 
the  highest  hills,  but  the  most  common  state  of  the  native 
alluvia,  is  in  small  water- worn  and  mixed  fragments:  nu- 
merous hills  in  Bedfordshire  of  considerable  extent  are  thus 
formed  or  raised  higher,  by  alluvia  of  the  chalk  9trata  and 
those  which  cover  it,  including  a  vast  variety  of  limestone 
holders  that  are  full  of  shells,  many  of  which,  if  properly 
examined,  would  I  suspect  agree  with  the  coarse  limestones 
of  the  basin  of  Paris  :  my  researches  in  the  midland  coun- 
ties, have  detected  many  isolated  patches  of  exactly  similar 
alluvia,  particularly  on  the  height  NVV.  of  Leicester  town, 
where  an  immense  cap  of  alluvial  clay,  so  abounds  with 
hard  chalk  and  these  holders  of  limestone,  that  at  Burstal 
Cliff- house  on  the  road  to  Thurnby,  they  have  been  dug 
for  burning  lime  :  the  covering  matter  at  Chellaston  gyp- 
sum quarries  S.  of  Derby,  is  of  this  same  clay ;  but  lirae- 
boiders  do  not  there  so  much  abound,  as  they  do  near  Lei- 
cester and  thence  in  isolated  patches  towards  Market  Har- 
borough,  forming  there  the  principal  material  for  repairing 
the  public  road*  The  above  with  others  are  indications!  think 
of  vast  tidal  currents  which  have  swept  over  all  the  surface 

1 4  from 
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un  SE.  to  NW.,  since  or  at  the  time,  that  the  deposition 
regular  strata  ceased,  as  observed  p.  37» 
It  struck  me,  as  among  the  curious  circumstance*  of  the 
sin  of  Paris,  that  the  strata  throughout  it  are  horizontal, 
least  only  one  instance  to  the  contrary  is  mentioned 
.  43),  and  that  faults  or  such  like  derangements  of  the 
rata  are  nowhere  mentioned.  ^  - 

All  the  southern  parts  of  Derbyshire  and  part  of  Lei- 
Stershire  adjoining,  abound  with  red  carth-or  gypsous 
arle  (entirely  without  fossils  I  believe)  that  is  in  like 
euiner  horizontal  throughout,  with  three  exceptions  only, 
at  I  could  discern :  viz.  at  the  S.  of  Burton  Trent  bridge 
i  the  £.  side  of  Catton  in  Croxall,  and  NW.  of  Stretton- 
-fields ;  the  second  of  these  only  has  any  considerable 
clination  :  although  tilts  of  the  strata  are  so  rare  in  oar 
psous  strata,  yet  many  faults  seem  to  occur  in  them :  a 
ost  tremendous  one  forms  the  northern  limits  of  the  gyp- 
U8  marie  for  40  or  50  miles,  and  four  or  five  isolated  Time 
d  coal  districts  within  it,  seem  surrounded  by  great  faults 
d  to  be  intersected  by  numerous  others,  occasioning  as 
fining  and  dislocated  strata  at  Breedon,  Cloud9*  hill, 
easham,  &c.  as  can  almost  any  where  be  found,  v 
It  is  stated  by  our  authors  (p.  54  and  55),  that  their 
h  and  Vlth  soils  are  placed  side  by  side  of  each  other  t 
these  be  really  different  soils,  and  not  the  same  somewhat 
idified  in  their  substances,  the  fossils  in  one  of  theja 
so  not  being  preserved,  (of  which  I  entertain  some  Sut- 
ton) a  fault  must,  in  all  probability,  range  bettveentbe 

0  places  where  these  soils  have  been  noted,  which  ele- 
tes  one  of  the  soils  or  depresses  the  other.  I  would  also 
re  suggest  as  a  query,  whether  their  VHIth  soil  be 
it  a  similar  repetition  of  part  of  these  same  soils}  Its 
jsh- water  shells  are  not  sufficient,  I  think,  to  prove  it  an 
>per  soil ;  and  in  the  latter  part  of  the  Memoir  we  are  not 
esented  with  the  same  evidence  of  the  superposition  of 
e  different  soils  as  we  are  with. respect  to  the  first  five, 
lich  may  however  have  arisen  from  the  haste  in  which 
e  Memoir  seems  to  have  been  prepared. 

1  do  not  remember  to  have  seen  any  where,  the  appear* 
ce  of  limestone  strata  upon  the  chalk  in  England,  or  to 
ive  heard  of  any  such  from  Mr.  Smith,  or  otherwise : -of 
'psnm  I  think  we  may  safely  say  that  there  are  no  strata: 
it  crystals  of  selenite  abound  in  the  London  clay,  and 
ere  are  numerous  patches  of  plastic  clay,  used  in  some 
aces  on  our  chalk  hills  for  pottery  and  brick-m^ing, 
bich  seem  to  answer  pretty  well  to  the  description .  of 
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some  of  that  within  the  badin  of  Paris  ;  but  we  cannot  I 
think  infer,  that  this  same  plastic  clay  underlays  the  Lon- 
don clay,  in  the  neighbourhood  of  London,  as  there  is  ge- 
nerally a  sand  here  immediately  upon  the  chalk,  but  which 
varies  greatly  in  thickness,  from  many  yards  (as  in  the 
sand-pits  by  the  Thames  between  Greenwich  and  Wool- 
wich) to  a  few  feet  only  or  perhaps  inches,  in  the  borings  of 
some  of  the  modern  wells  in  and  near  the  metropolis  :  still 
however  this  sand  has  always  I  believe  been  found  in  this 
district,  and  it  has  generally  been  forced  up  with  great  vio- 
lence into  the  well,  by  the  water  issuing  from  the  joints  in 
the  chalk  beneath,  on  first  pricking  this  spring  with  the  au- 
ger, or  on  any  after  occasion  when  the  column  of  water  in 
the  well  Is  much  and  suddenly  diminished,  as  often  happens 
by  the  pumping  at  Meux's  brewhouse  and  other  places. 

Mr.  Smith  and  mvself  have  been  used  to  consider  the 
London  clays  as  regular  strata,  and  the  layers  of  small  re- 
gular flattened  chert-stones  which  it  contains,  as  nodules 
peculiar  thereto,  and  not  as  rounded  pebbles  and  indicating 
an  alluvial  origin  to  these  clays:  I  thought  these  conclu- 
sions well  warranted  by  the  regular  beds  of  which  this  clay 
in  many  places  consists ;  its  regular  layers  of  ludus  helmonti ; 
the  uniformity  in  the  shape  of  its  chert  pebbles,  many  of 
which  appear  concentric  in  their  structure,  and  by  their 
having  an  external  coat  or  covering,  which  is  nearly  simi- 
lar in  all  of  them  :  but  an  able  student  under  Mr.  William 
Smith,  of  the  same  standing  with  myself,  Mr.  Benjamin 
BevanofLeightonBuzard,  Beds.,  whose  situation  as  engineer 
to  the  Grand-Junction  Canal  Company,  has  for  some  years 
past  given  him  better  opportunities  of  examining  the  north- 
ern edge  of  the  London  clays  than  I  have  possessed,  has  for 
some  time  held  ihe  clays  and  sands  above  the  chalk  to  be 
alluvia,  and  produces  instances  of  chert  pebbles  taken  from 
their  bed  on  Rislip-common,  Middlesex,  in  a  pit  where 
sand  containing  layers  of  these  pebbles  has  chalk  in  its  bot- 
tom, to  prove  these  pebbles  to  have  been  rounded,  and 
even  some  of  them  to  have  been  broken  and  since  partially 
rounded  (which  is  perhaps  the  most  unerring  test  of  round- 
ing, that  we  meet  with),  it  has  also  been  suggested  by 
this  gentleman,  that  the  peculiar  dark-coloured  and  uneven 
coat  of  these  pebbles,  is  occasioned  by  a  partial  decomposi- 
tion which  they  have  suffered,  since  their  rounding,  the 
effects  of  which  are  also  visible  in  the  concentric  stains 
within  many  of  them,  which  give  them  so  very  nearly  the 
appearance  of  original  nodules.  Jn  candour  1  ought  also 
to  state,  that  the  accounts  which  I  have  collected  of  the 

sinkings 
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inkings  of  various  new  wells,  (on  some  of  which  I  hate 
een  consulted)  near  the  metropolis,  have  exhibited  less  of 
egularity  in  the  succession  and  thicknesses  of  the  strata* 
tian  I  had  been  led  to  expect :  also,  that  at  Alford  in  Lin* 
olnshire,  where  numerous  very  shallow  wells  are  sank  and 
oles  in  them  bored,  through  this  clay  aiyl  the  sand  ondef 
.  into  the  chalk,  from' whence  the  water  rises  and  perpc* 
jally  overflows  the  surface,  I  found  this  clay  ana  sand 
luch  thinner  than  it  usually  is  about  London*  It  is  my 
'ish,to  suspend  entirely  my  opinion  on  the  above  interest-* 
ig  questions,  until  many  more  facts  are  collected,  and 
specially  until  the  situations  of  our  principal  assemblages  at 
>ssil  shells  above  the  chalk  at  Hordel,  Reading',  Woolwich; 
i  the  shell  marles  of  Suffolk,  be.  8cc.  are  ascertained,  and 
ley  have  been  examined  arid  minutely  described  by  a  com* 
rtent  conchologist,  and  such  descriptions  have  been  tire- 
illy  compared  with  the  drawings  and  details  by  ©ur  author* 
id  M.  Lamarck :  an  undertaking  which  I  wish  much  t» 
ress  on  the  immediate  attention  of  the  societies  above  • 
lentiooed. 

If  no  part  of  the  chalk  be  elevated  more  than  30  ftet 
)ove  the  Seine  (p  43),  it  should  seem  probable,,  that  the 
J  chalk  fossils  mentioned  (p.  49)  belong  to  about  orty 
ne-eighth  of  the  whole  thickness  of  the  chalk  strata,  at 
s  top. 

In  commencing  a  very  extensive  Mineralogical  SurtcjfV 
ke  Mr.  Smith's  manuscript  Map  of  England,  Waki/OM 
m  of  Scotland,  it  will  perhaps  be  best  to  follow  his  exam* 
e,  in  selecting  only  such  strata  as  usually  form  dittmct 
inges  of  hill*  through  the  country,  by  their  bold  or  sudden 
ldmgs,  to  form  his  classes  or  principal  assemblages  of 
rata,  that  are  to  be  distinguished  each  by  a  different  CO* 
ur  in  his  Map  and  Sections,  without  much  regarding  the 
ineral  characters,  or  characteristic  fossils  of  the  several 
tin  strata  that  compose  each  of  them,  leaving  these  to  be 
mmerated  and  described  in  written  details  and  in  local 
ctions  on  a  large  scale.  In  commencing  more  local,  bat 
?t  considerable  surveys,  such  as  my  square  of  map  includ* 
g  Derbyshire,  or  the  basin  of  Paris,  the  bold  endings  of 
irticular  strata  ought  I  think  still  to  have  a  principal  share 
i  determining  the  selection  of  such  as  are  to  have  a  differ- 
it  cdlour  assigned  to  them ;  the  other  .considerations  should 
>  the  width  or  extent  of  surface  which  is  made  by  the  se* 
rral  strata,  and  the  distinct  mineral  characters  of  particular 
ick  strata  or  beds :  a  few  thin  beds  or  strata  which  hap* 
n  to  have  very  striking  characters  either  in  their  appear* 

aacc* 
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ance,  economic  uses,  or  conspicuous  fossils,  may  hare  & 
colour  assigned  them,  especially  if  such  fall  between,  and 
not  so  as  to  subdivide  thick-  masses,  selected  tor  separata 
soils,  or  genera  on  the  principles  above. 

In  coal-districts  or  others,  where  grit  or  limestone  alter* 
nate  u  ith  argillaceous  strata,  it  will  be  found  right  perhaps, 
to  -elect  all  the  thick  masses  of  rock,  which  are  sufficiently 
separated  by  clay-shists  and  other  argillaceous  strata,  to 
have  different  colours  assigned  them,  either  using  soraef 
general  colour  for  the  clays  formed  on  the  surface  by  all  thtif 
argillaceous  strata,  or  assigning  a. colour  to  each  of  these- 
argillaceous  assemblages,  according  to  the  number  of  the 
strata  and  thicknesses  of  them,  so  that  the  map  be  not  over 
crowded.  The  transitions  from  light  to  heavy  or  dry  to  wet 
land,  made  by  the  above  two  classes  of  strata,  are  the  best 
defined  characters  that  we  meet  with  in  mineralogical  sur- 
veying ;  and  are  indeed  almost  the  only  ones  by  which  the 
farmers  and  occupiers  of  the  lands  can  give  any  assistance 
by  their  information,  except  while  pacing  over  every  part 
of  the  surface  with  the  surveyor,  in  answer  to  his  questions, 
as  they  may  arise. 

The  plan  which  M.  Cuvier  and  M.  Brogniart  seem  to 
have  followed,  in  assigning  colours  to  their  soils  (p.  41),  and 
dividing  some  parts  of  the  Paris  strata  into  their  ten  forma- 
tions or  soils,  seems  to  fne  much  inferior  to  the  above ;  and 
in  particular  their  sea-sands,  freestone  without  shells,  and 
fresh-water  soils,  appear  calculated  to  lead  to  no  useful  re- 
sult, but  rather  to  mislead.  The  more  popular  and  obvious 
the  divisions  of  the  strata  are  made  on  mineralogical  maps 
and  sections,  the  sooner  will  the  geological  facts  they  con* 
vey  be  understood  and  rendered  useful;  for  after  all  tha$ 
can  be  said,  "they  must,  in  the  present  state  of  our  know* 
ledge  at  least,  be  but  arbitrary  classes  or  divisions,  exhibiting 
the  order  of  super-position,  principally. 

The  freedom  of  the  remarks  whicn  I  have  ventured  to 
make  on  the  opinion's  and  writings  of  geological  observers 
of  such  high  celebrity,  will  I  trust  in' candour  be  ascribed 
to  their  true  motives,— a  desire  to  render  justice  to  a  valuable 
friend  and  to  our  country,  and  to  advance  and.  perfect  the 
science,  which  of  all  others  seems  to  me  to  claim  our  seri- 
ous cultivation  and  attention.  An  apology  may  perhaps  b£ 
necessary  to  your  other  correspondents  and  readers  for  the 
great  number  of  your  valuable  pages  which  I  have  occupied. 
I  am,  sir,  Your  obedient  servant, 

John  Faust* 

February  12th,  18  JO,    .  . 
)fo.  12,  Upper  Crown-street,  Westminster.  ^ 
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X.  Report  on  a  new  Navigable  Canal  proposed  to  fe  cut 
from  Okeham  to  Stamford,  and  from  thence  to  tkeTown  of 
Boston.    By  Thomas  Tblford,  Esq. 

L  he  gentlemen  of  Lincoln  and  Rutland  having  for  tome 
me  been  turning  their  attention  to  the  discovery  of  the 
sst  means  for  extending  and  improving  the  benefits  al- 
tady  resulting  from  inland  navigation,  in  such  a  manner 
>at  the  greatest  local  advantages  to  the  town  of  Stamford 
lay  be  united  with  the  general  increase  of  the  agricultural 
ad  commercial  prosperity  of  a  lam  district  of  surround* 
ig  country,  and  having  employed  Mr.  Telford  to  take  a 
iew  of  the  different  lines  of  country  embraced  by  their 
Ian,  have  received  the  following 

REPORT* 

"  Having,  in  compliance  with  the  directions  ^>f  the 
ammittee,  carefully  examined  the  districts  of  country,  ex- 
ending  from  Stamford  westwanlly  to  Okeham,  and  east- 
ardly  to  Peterborough,  Spalding,  the  Foss-Dyke,  and 
oston ; — I  6 hall  state  my  ideas  with  regard  to  the  sundry 
ties  of  inland  navigation,  which  appear  best  calculated 

>  promote  the  most  perfect  intercourse,  and,  consequently* 
le  general  prosperity  of  the  country* 

"The  whole  of  Leicestershire  :  being  already  intersected 
•om  north  to  south  by  an  inland  navigation,  and  .also 
ora  west  to  east  by  a  line  of  canal,  passing  by  Mdto* 
lowbray  to  Okeham  in  Rutlandshire;  there  now  onW 
mains  to  be  considered  and  determined,  the  moat  ad* 
iseable  mode  of  proceeding  from  the  last  point,  eastwardly, 

>  the  ports  situated  upon  the  great  bay  or  inlet,  called  the 
Vash ;  and  thereby  opening  a  direct  and  commodious 
ommunication  with  a  point  on  the  east  coast,  nearly  cen* 
rical  between  the  Trent  and  the  Thanies. 

«  The  town  of  Okeham,  at  which  the  last*mentioBfl4 
anal  terminates,  being  situated  uppn  the  summit  of,  the 
idee  of  land  which  occupies  this  part  of  the  country, 
na  from  which  the  adjacent  streams  have  their  course  VO 
he  river  Welland,  affords  an  opportunity  of  choosing  a 
ine  of  canal,  either  down  the  river  Wash,  or  Gnash,  which 
alls  into  the  river  Welland,  about  a  mile  and  a  half  below 
itamford  bridge ;  or  down  the  river  Cbater,  which  unites 
vith  the  Welland  about  two  miles  and  a  half  above  Stanf- 
ord. 

"  The  river  Wash,  occupying  the  vafley  nearest  to 
/  "the 
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the  town  of  Okeham,  has  induced  Mr.  Whitworth,  in  bit 
survey,  to  follow  that  stream  to  its  junction  with  the 
Welland  ;  but  by  that  line,  though  sufficiently  regular  in 
its  descent,  being  obliged  to  skirt  the  north  side  of  the  high 
ridge  of  land  which  lies  to  the  north  of  Stamford,  an 
awkward  circuity  is  cteated  before  it  can  reach  the  town, 
so  that  the  distance  by  the  navigation^between  Stamford  and 
Okeham  would  be  pearly  nineteen  miles. 

"  In  proceeding  from  the  sea-coast  to  the  interior  of 
the  country,  the  vessels  navigating  that  line  must  either 

8 ass  at  the  distance  of  about  one  mile  and  a  half  from 
tamford ;  or  having  come  up  to  the  town,  must  return  the 
same  distance,  along  the  same  line,  to  get  into  the  valley 
Of  the  Wash, 

"  These  circumstances,  in  my  opinion,  render  that  line 
objectionable,  and  inferior  to  another  line  which  may  be  ob- 
tained by  means  which  Mr.  Whitworth  has  himself  partly 
E>inted  out.  This  is  by  continuing  the  head  level  from 
keham  over  the  south  field,  along  the  before-mentioned 
line,  about  a  mile  and  a  quarter  froni  Okeham  ;  and  from 
thence,  instead  of  locking  down  the  Wasti  valley,  to  conti- 
nue through  Egleton  into  Gunthorpe,  and  there  locking 
down  to  reduce  the  embankment  across  the  Wash  valley, 
so  that  the  cutting  through  the  ridge,  at  Martins thorpe,  shall 
afford  earth  sufficient  for  its  construction.  This  will  enable 
the  line  to  be  carried  into  the  Chater  valley,  without  being 
encumbered  with  a  tunnel,  which  Mr.  Whitworth,  from  a 
cursory  view,  apprehended  necessary.  The  valley  between 
Gunthorpe  and  Martinsthorpe  will  also  be  a  convenient  place 
to  receive  the  feeder  from  the  reservoir  proposed  to  be 
formed  at  Braunston. 

"  This  line,  having  crossed  the  ridge  at  Martinsthorpe, 
should  be  locked  down  nearly  to  the  bottom  of  the  val- 
ley of  the  Chater,  and  be  carried  down  the  north  side  to 
near  Ketton,  where,  in  order  to  avoid  the  village,  it  should 
cross  to  the  south  side  of  the  valley.  After  passing  the 
village,  it  must  be  again  brought  to  the  north  side,  and  be 
continued  to  the  most  favourable  point  for  crossing  the 
river  Welland,  below  where  the  Chater  has  fallen  into  it. 
After  crossing  the  Welland,  the  line  should  be  carried  along 
the  skirts  of  the  wood,  as  nearly  as  possible,  in  the  division 
between  the  uplands  and  the  meadows,  and  it  should  fall 
into  the  river  above  Stamford  bridge,  in  the  most  conve- 
nient way,  to  enable  wharfs  to  be  formed  on  each  side  of 
the  river.  For  accomplishing  this  object  the  opportunities 
ere  ample,  without  interfering  with  buildings.  I  prefer  the 

south 
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south  bank  of  the  river  Welland,  from  near  the  junction 
of  the  Chater,  because  it  it  more  favourable  ground  for  m 
canal  than  the  north  bank*  which  it  composed  of  loots 
rock;  and  because,  if  the"  proposed  line  to  Harborougl* 
be  executed,  the  last-mentioned  two  miles  and  a  half 
would  answer  the  purposes  of  both  navigations*  The 
length  of  the  line  between  Stamford  and  Okemro,  as  near* 
ly  as  I  can  at  present  make  out*  wouty  not  exceed  fifteen 
bsile*,  being  shorter  than  the  line  laid  down  by  Mr; 
Whitworth  by  four  miles.  Besides  '  that  this  line  arrive* 
it  Stamford  from  Okeham  by  a  shorter  distance  than  th* 
fther,  it  will  be  more  satisfactory  to  the  principal  land* 
owners  in  the  county  of  Rutland ;  it  bears  more  equally 
upon  the  general  population  of  that  county  than  the  other 
Joes :  and  it  will  for  ever  fix*  ntore  directly,  the  inter* 
sourse  by  inland  navigation  through  the  town  of  Stam- 
ford. 

"Proceeding  from  Stamfoid  towards  the  sea  coast,  it 
will  be  necessary  to  continue  upon  tad  improve  the  present 
navigation  of  the  Welland  to  the.  second  lock,  being  * 
iistance  of  about  three  milts )  but  from  thence  to  the  sea. 
it  will  cost  more  to  render  the  old  navigation  perfect,  and 
require  a  proper  outlet  to  the  eetj  than ''will  construct  an 
Entirely  new  canal  navigation  td  the  town  of  Boston. 

"  I  am  therefore  of  opinion,  that,  at  or  near  the  se- 
cond lock,  a  line  of  canal  should  depart  from  the  north 
>ank  of  the  Welland,  and,— -^passing  along  a  line  between 
the  uplands  and  the.  meadows  to  the  westward  of  Tailing* 
ton,  and  immediately  eastward  of  Barholm,  to  the  west 
:>f  KateV  Bridge, — it  should  enter  the  Car  Dyke,  along 
which  it  should  be  carried,  until  that  ancient  work  ap- 
proaches the  South  forty-foot  drain  j  and  opposite  Billing- 
3orough,  or  Eiorbling,  and  then  should  proceed  along  that 
excellent  drain,  to  the  town  of  Boston. 

"  From  the  Welland  to  Car  Dyke,  an  entirely  new  canal 
must  be  formed.  Its  passing,  as  much  as  practicable,  be- 
tween the  uplands  and  meadows,  will  be  favourable  to  the 
idjoining  properties,  and  afford  goo<t  ground  for  the  ne- 
:essary  works.  Along  the  Car  Dyke,  ia  many  places,  it 
has  been  preserved  as  a  drain, 'and  will  become  a  part  of 
the  proposed  navigation.  It  will  then  also  form  a  more 
perfect  boundary  to  the  fields  which  have  always  been  sepa- 
rated by  it,  and  when  they  are  accommodated  by  necessary 
^ridges,  the  adjacent  properties  will  be  much  improved* 
AJong  the  South  forty-foot  drain,  with  the  exception 
»f  deepening  its  bottom  from  half  a  yard  to  two  feet,  and 

widening 


Report  m  the  proposed  Okekam  and  Beston  CmaL  149 

widening  the  lock  at  Boston,  to  suit  the  breadth  and  draft 
of  vessels  which  navigate  the  Leicestershire  canals,  very  lit- 
tle more  is  required  to  render  it  an  excellent  navigation. 

"  By  the  canal  line  being  carried  along  the  Car  Dyke, 
it  will  not  at  all  interfere  with  the  navigations  of  the  rivers 
Glen  and  Bourne,  because  it  passes  above  the  places  where 
those  navigations  terminate :  and  as  the  waters  of  those 
rivers  will  be  passed  under  the  canal,  no  apprehensions  can 
be  entertained  that  their  usual  supplies  will  be  lessened.  ^ 

y  The  river  Welland  cannot  be  injured,  because,  during 
winter  and  rainy  seasons,  the  superabundance  of  water 
will  be  more  than  sufficient  for  all  purposes :  and,  in  dry 
seasons,  as  the  supplies  of  water  for  this  navigation  are 
proposed  to  be  drawn  from  reservoirs  situated  near  the 
summits  of  the  country,  they  will  be  passed  through 
locks  in  the  upper  country,  which. are  at  least  double  the 
depth  of  those  in  the  lower  country,  so  that  unless  there 
is  more  than  double  the  quantity  of  business  in  the  Fens,  to 
what  is  carried  through  the  upper  country,  no  additional 
water  can  be  required.  Besides,  the  leakage  from  the 
upper  locks  will  be  much  more  than  from  the  lower  ones, 
consequently  the  surplus  water  must  fall  into  the  Welland. 

"  The  South  forty-foot  drain  proprietors  will  have  no 
apprehensions  of  too  great  increase  of  water,  in  their 
drain,  when  tbcy  consider  the  interest  the  canal  proprie- 
tors will  have  to  preserve  their  water,  by  constructing  very 
shallow  and  perfect  locks,  and  by  adding  to  this,  the  great 
extent  of  surface  each  lockfull  has  to  spread  over,  and  the 
regulation  which  will  constantly  be  taking  place  by  the  lock 
at  Boston, 

"  The  conservators  of  the  port  and  haven  of  Boston, 
besides  the  certain  prospect  they  will  have  of  increasing  the 
prosperity  of  the  place,  must  be  sensible  of  the  evident 
advantage  of  deriving  additional  supplies  of  water  to  assist 
in  scouring  out  and  maintaining  the  bed  of  the  river  be- 
tween  Boston  and  the  sea. 

"  The  communication  between  Stamford  and  Boston, 
by  passing  along  the  line  of  division  between  the  Upland 
and  Fen  countries,  where  the  most  populous  market  towns 
and  villages  are  situated,  will  (exclusively  of  the  thorough 
trade)  be  of  great  advantage  to  all  the  district  of  country 
through  which  it  passes,  and  afford  adequate  tonnage  dues 
in  return ;  so  that,  upon  the  whole,  this  appears  to  be  an 
improvement  which  will  be  generally  beneficial,  and  will 
interfere,  as  little  as  possible,  with  any  established  rights. 

"  In  order  to  reader  the  inland  navigation  of  this  di- 
strict 
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ict  of  country,  and  the  connections  with  the  interior 
tricls  more  perfect,  and  to  afford  a  fair  competition  of 
al  advantages,  I  am  of  opinion  that  a  canal  should  be 
Tied  between  the  Wei  land  and  the  Nene :  and  the  coun- 
appears  to  be  particularly  favourable  for  this  junction. 
is  line  should  depart  from  the  Welland  precisely  where 
:  branch  to  Boston  does,  and  in  a  manner  similar  thereto* 
should  be  carried  in  a  line  dividing  the  upland  from  the 
;  country,  add  terminating  at  or  near  Peterborough.  By 
se  means,  the  elevation  would  he  small ;  and  proper 
>und  would  be  obtained  for  the  canal  works :  and  the 
tal,  being  supplied  with  waters,  which  now  pass  partly 

0  the  Welland  and  partly  into  the  Nene,  those  waters 
uld  be  turned  by  lockage  to  the  respective  rivers,  so  as  to 
ure  neither.  The  country  through  which  the  canal  would 
is  is  very  populous,  ana  requires  communication :  and 

towns,  and  whole  population  of  the  valleys  of  the  Wei- 
d  and  the  Nene,  would  thereby  have  an  opportunity  af- 
ded  them  to  benefit  by  the  navigation  or  all  the  rivers 
ich  fall  into  the  great  bay— with  the  choice  of  such  of 
m  as  should  best  suit  their  interest  and  oonveniency. 
'  Having,  I  trust,  stated  satisfactory  reasons  why  the 
mer  surveyed  line  of  canal  should  be  abandoned,  and 
ring  hitherto  been  enabled  to  recommend  other  lines  only 
m  a  general  inspection  of  the  country,  the  committee 

1  readily  conceive,  that,  until  molar  and  careful  survey* 
1  sections  .have  been  made  ot  the  new  lines,  it  is  inv- 
isible for  me  to  enter  into  a  more  minute  detail,  either 
h  regard  to  the  precise  situation  of  the  lines,  or  the  na- 
e  of  the  works  required,  or  to  form  any  correct  estimate 
the  expense.  But  if  it  be  judged  adviseable,  after  this 
leral  explanation,  to  authorize  me  to  proceed  in  getting 
se  surveys  and  sections  made,  no  time  shall  be  lost  in 
forming  the  service,  and  furnishing  the  committee  with 

necessary  data  for  making  an  application  to  parlia~ 
nt. 

'  In  the  mean  time,  I  may  venture  to  state,  that  although 
m  the  quantity  of  lockage  necessary  to  ascend  to  the 
lals,  already  made  upon  the  summit  of  the  couutry,  the 
>ense  of  the  line  from  Stamford  to  Okeham  will  be 
ly  equal  to  the  general  average  of  canals  of  similar  di- 
nsions ;  yet  those  from  Stamford  towards  Boston  and 
erborough,  from  their  small  elevations— the  favourable 
ure  of  the  ground— -and  from  having,  in  the  South 
ty-foot  drain,  about  fifteen  miles  of  canal  nearly  com* 
te,  as  well  as  great  facilities  in  the  Car  Dyke,  will  be 

"   gwitly 
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greatly  under  the  general  average  of  expense ;  so  that,  upon 

the  wnole  scheme,  (embracing  an  inland  navigation  of  from 

60  to  70  miles,)  taking  into  view  its  extensive  connexion** 

there  appears  a  fair  prospect  of  ample  remuneration  for  the 

adventurers.  Thomas  Telford, 

Stamford,  8th  Jan.  1810. 

In  consequence  of  the  foregoing  Report,  it  was  resolved, 
at  a  meeting  of  the  committee  held  at  Stamford  on  the  8tiv 
of  January,  1610, — That  it  appears  to  this  committee  to 
be  impracticable  to  go  to  parliament  in  the  now  ensuing 
session  for  the  sanction  of  the  legislature  to  the  plan  which 
Mr.  Telford  has  proposed,  inasmuch  as  the  necessary  sur- 
veys cannot  be  in  due  time  prepared,  nor  the  notices  given, 
nor  the  plans  delivered,  which  are  required  preparatory  to 
the  introduction  of  navigation  bills  into  parliament:  but 
that  Mr.  Telford  he  directed  to  take  the  steps  proposed  in 
his  report,  and  that  every  other  proper  measure  be  pursued 
for  the  introduction  of  the  bill  into  parliament  in  the  session 
following. 


XXI.     On  Crystallography.     By  M.  Hauv.     Translated 
from  the  last  Paris  Edition  of  Ins  Traite  de  Mineralogies 

[Continued  from  vol.  xxxiv.  p.  466.] 

J.P  these  ridges  were  subject  to  a  different  law,  which  gave 
rise,  for  example,  to  subtractions  of  two  ranges,  the  sign 

•  *  '°  .  r 

would  become  De  EPB#.     According  to  this  it  has  been 

considered  as  settled,  that  the  decrements  represented  by  a 
la^ge  letter  accompanied  by  any  cypher  would  not  implicitly 
contain  similar  decrements  represented  by  the  small  letter 
of  the  same  kind,  or  vice  versa,  i.  e.  for  example,  that 
B  would  not  implicitly  contain  i,  or,  vice  versa,  that  when  the 

second  letter  would  not  enter  into  the  expression  of  the  sign 
with  a  different  cypher,  we  should  not  use  the  same  cyphef 
accompanied  by  a  zero.  In  the  first  case  each  of  the  two 
letters  expresses  a  decrement  which  is  peculiar  to  the  ridge 
or  to  the  angle  which  it  indicates ;  in  the  second,  that  which 
is  affected  by  a  zero  shows  that  the  angle  or  the  edge  to 
which  it  exclusively  relates  undergoes  no  decrement.  Thus 

in  the  sign  De  EPBi,  B  expresses  a  decrement   by  one 

range,  which  only  takes  place  on  the  ridges  contiguous  to 
the  upper  summit  A  (fig.  73) ;  I  indicates  a  decrement  by 

Vol.  35.  No.  142.  Feb.  1810.  K  tw« 
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)  ranges,  which  only  acts  in  the  hum  way  on  the  ridge* 

wtiguous  to  the  lower  summit,    finally,  the  quantities  e 

ought  to  be  thus  considered  independently  of  each 

■.  the  first  as  expressing  a  decrement  by  two  ranges 

i  the  angles  e  solely,  and  the  second  as  indicating  zero  of 

scremenT  on  the  angles  E  opposite  to  the  foregoing. 

I  I  have  enlarged  on  the  detail  of  the  principles  of  ihe  me- 

■od,  in  order  to  leave  nothing  to  be  desired,  if  it  were  possi- 

I     of  what  canoe  of  use  in  enabling  my  readers  to  have  a 

■ar  idea  of  the  art,  and  put  so  observer  in  possession  of 

method  of  instantly  representing  a  secondary  crystal  of 

■given  form.     Bui  if  any  person  confined  himself  to  the 

'e  irehen*ion  of  the  signs  employed  in  the  system* 

1  msj  only  anxious  to  read  without  being  able  to  write. 

i,  he  would  only  require  some  simple  and  easily  under- 

i  rules,  which  we  shall  here  succinctly  explain : — they 

|UI  fbr.n  a  kind  of  recapitulation  uf  the  preceding  details. 

Bust]  uweKumWed  in  the  sign  of  a  crystal  designates 

,i!u*  angle  marked"  with  the  same  vowel  on  the  figsre 

h  sent*  the  nucleus  ;  and  every  consonant  iudi- 

thc       ije  which  bears  this  same  consonant,  or  the 

die  of  which  it  occupies. 
Kvcrv  vowel  or  every  consonant  is  accompanied  by  a 
.;,  n  value  as  well  as  the  position  of  which  indicates 
iw  ul  -element  which  the  corresponding  angle  or  edge, 
rgoes.  We  must  except  the  three  consonants  P,M,T,' 
,»t  which,  when  it  forms  part  of  the  sign  of  a  crystal, 
.in-*  ih.it  (his  crystal  has  faces  parallel  to  that  which. 
this  Knie-  letter. 
J  3.  Every  letter  comprehended  in  the  sign  of  a  crystal  is 
I  below  with  the  cypher  that  accompanies  it,  on  all 

\v  angles  or  all  the  edges  which  perform  the  same  function 
|        That  which  on  the  figure  is  marked  immediately  with 
letter  in  question. 

i  Every  number  added  to  a  letter  indicates    a  decre- 
ment, tlie  angle  or  edge  of  which  marked  with  (his  letter  is 
I     term  of  departure.   If  ihe  number  be  entire,  it  indicates 
,v  many  rows  are  subtracted  in  breadth,  with  the  enndi- 
i  that  every  lamina  has  only  the  thickness  of  one  mole- 
■  ;  if  the  number  be  fractionary,  the  numerator  makes 
>wn  how  many  rows  are  subtracted  in  breadth,  and  the 
uiniuuior  how  many  are  subtracted  in  height. 
I,  According  as  the  number  is  placed  below  or  above 
letter  w  hicli  it  accompanies,  it  indicates  that  the  decre- 
ment 
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ment  descends*  or  ascends,  setting  out  from  the  angle,  or 
from  the  edge  marked  with  this  letter.  If  it  be  placed  to* 
wards  the  top  and  to  the  right  or  left  of  the  letter,  it 
designates  a  decrement  which  takes  place  in  the  lateral  di- 
rection to  the  right  or  to  the  left  of  the  angle  which  bears 
the  same  letter. 

6.  When  a  letter  is  found  written  twice  successively  with 
the  same  cypher  placed  on  two  different  sides,  such  as  aO 
G%  or  Ga  «G,  2A  A%  or  A1  *A,  the  two  edges  or  the 
two  angles  which  it  designates,  oughtfo  be  considered  on 
the  figure  according  to  the  same  relative  positions,  t.  e,j 
for  example,  as  in  the  sign  aG  G%  the  quantity  2G  indU 
cates  the  effect  of  the  decrement  on  the  edge  G  situated  op 
the  left,  and  the  quantity  G1  the  effect  of  the  decrement 
on  the  edge  situated  on  the  right. 

7.  When  a  letter  bears  the  same  cypher  repeated  both  on' 
the  right  and  left,  as  'G',  it  is  applied  indifferently  to  any 
one  of  the  ridges  G  which  it  designates.  It  is  the  sanitf 
with  the  letters  which  belong  to  the  angles. 

8.  The  parenthesis  in  such  as  (OD1  F2)  designates  an  in- 
termediary decrement.  The  letter  O  expresses  in  the  first 
place,  that  the  decrement  takes  place  by  three  rows  on  the 
angle  O,  and  that  its  effect  is  ascending,  t) '  F*  make  known 
that  for  one  ridge  of  molecule  subtracted  along  the  side 
marked  D,  there  are  two  ridges  subtracted  along  the  side 
marked  F. 

9.  Every  small  letter  comprehended  in  the  sign  of  a 
crystal,  indicates  the  angle  or  edge  diametrically  opposite  to 
that  which  bears  the  large  letter  of  the  same  kind,  or  the 
figure  in  which  the  small  Tetter  in  question  is  omitted  as  su-* 
perfluous.  We  must  except  the  letter  e,  which  is  always 
employed  on  the  figure  of  the  rhomboid,  and  which  indi* 
cates,  according  to  the  principle,  the  angle  opposite  to  that 
which  bears  the  letter  E. 

10.  When  a  sign  contains  two  letters  of  the  same  kirid, 
the  one  large  and  the  other  small,  with  different  cyphers* 
the  two  opposite  edges  or  the  two  opposite  angles  to  which 
these  letters  answer,  are  considered  as  each  undergoing  ex-» 
clusively  the  law  of  decrement  indicated  by  the  cypher 
added  to  the  letter. 

•  W#  only  allude  hereto  the  general  progress  of  decrements,  to  which  the, 

S  articular  cases  refer  that  seem  to  form  an  exception.  For  instance,  if  the 
ecrement  he  produced  by  one  row  on  the  an^le  at  the  summit  of  a  riioitfe 
boid,  tben  the  face  produced  will  be  horizontal.  But  this  decrement  cotoes 
within  the  description  of  those  that  are  descending,  and  of  which  it  is  as  it 
were  the  limit. 

K  2  XI.  Every 
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11.  Every  letter,  whether  large  or  small,  marked  with  a 
cypher  which  has  a  zero  after  it,  shows  that  the  decrement 
indicated  by  this  cypher  is  null  on  the  particular  angle  op 
edge  to  which  this  letter  refers. 

We  have  omitted  the  applications  which  would  be  nece««t 
sary  for  understanding  these  rules,  if  they  had  been  pre 
sen  ted  on  our  first  setting  out.  These  applications  are 
found  already  in  the  detailed  explanation,  which  we  have 
previously  given,  of  the  principles  of  the  system,  and  the 
perusal  of  which  is  presumed  to  have  preceded  that  o€ 
these  same  rules. 

OP  INDETERMINABLE   CRYSTALLIZATION. 

When  the  crystalline  molecules  disseminated  in  a  liquid 
experience  obstacles  which  affect  their  tendency  to  reunite 
in  conformity  to  the  laws  of  their  mutual  atfinitv,  the 
forms  which  result  from  their  aggregation  have  no  longer 
that  regularity  which  belongs  to  an  exact  and  precise  deter- 
mination. Their  ridges  are  obliterated,  their  faces  are 
curved,  their  pyramids  arc  sharpened.  Hence  the  crystals 
called  lenticular,  or  which  imitate  the  form  of  a  lentil  ; 
cylindroids,  the  prism  of  which  is  rounded  off;  acicular^ 
or  similar  to  needle:  ;  &c. 

If  a  multitude  of  small  indeterminable  crystals  are  so  in- 
timately connected  with  each  other  that  they  form  only 
one  body,  we  then  consider  this  body  as  a  particular  being, 
and  hence  the  substances  which  we  call  striated,  fibrou$% 
&c,  and  which  are  formed  by  the  junction  of  an  infinite 
number  of  crystalline  needles,  sometimes  parallel,  some- 
times divergent,  and  at  other  times  crossing  in  different  di- 
rections. 

Lastly,  The  appellation  amorphous  has  been  given  to  sub- 
stances which  present,  as  it  were,  the  last  degree  of  con- 
fused crystallization,  and  the  vague  and  indefinable  form 
of  which  is,  as  it  were,  mute  to  the  eye  of  the  observer. 

Of  Concretions. — The  formation  of  the  bodies  which 
we  have  hitherto  mentioned,  particularly  of  crystals  pro- 
perly so  called,  essentially  depends  on  two  conditions  only  : 
one  of  which  is,  that  tke  molecules  of  these  bodies  should 
be  in  the  state  of  integrant  molecules  ;  and  the  other,  that 
they  should  be  kept  in  suspension  in  a  liquid  capable  of 
abandoning  them  to  the  attraction  which  solicits  them  to» 
wards  each  other.  NIn  short,  every  thing  is  regarded  as 
passing  in  the  same  manner  as  if,  the  force  of  gravity  being 
null,  the  liquid  was  not  coerced  by  the  sides  of  any  sur- 
rounding matter,  and  as  if  t|ie  crystal  itself  remained  iso- 
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lated  in  the  liquid,  without  having  occasion  to  be  sup- 
ported. 

This  is  not  the  case  with  the  bodies  which  we  arc  nodr 
about  to  consider.  The  modifications  which  they  present 
are  owing  to  certain  local  circumstances,  such  as  points  of 
attachment,  props  or  moulds  which  influence  their  form. 
We  unite  all  these  modifications-  under  the  common  de± 
nomination  of  concretions,  which  in  the  ordinary  accepta- 
tion signifies  a  conoeakd  or Jixed  substance. 

But  in  order  to  fix  in  a  more  precise  manner  our  ideas  on 
this  head,  we  shall  comprehend  under  the  term  concre- 
tions, the  different  bodies,  the  aspect  of  which  depend*, 
partly  at  least,  on  their  molecules  being  in  contact  with 
other  bodies.  We  shall  now  give  an  idea  of  the  various 
circumstances  which  contribute  to  vary  this  appearance; 

1.  Stalactites.  The  water  which  filters  into  the  fissures 
of  stones  situated  in  the  arched  part  of  subterranean  cavi- 
ties* or  which  oozes  through  the  lax  and  porous  texture  of 
these  vaults,  arrives  at  the  surface  after  hollowing  out  certain 
stony  molecules  which  are  united  to  it  in  any  way.  The 
drops  which  remain  suspended  from  the  arch  during  a  cer- 
tain time,  undergo  a  desiccation,  which  commences  on  the 
external  surface  ;  and  the  stony  molecules  which  the  li* 
quid  gets  rid  of,  exerting  their  attraction  on  each  other, 
and  attracted  at  the  same  time  by  the  side  of  the  vault 
which  they  adjoin,  form  in  this  place  an  initial  tube,  or 
kind  of  small  ring.  This  rudiment  of  tube  increases  aud 
grows  longer  by  the  intermedium  of  other  drops,  which 
succeed  to  the  first,  conducting  new  molecules  which  the 
orifice  of  the  tube  attracts  in  its  turn.  Sometimes  this  tube 

E reserves  the  form  of  a  hollow  cylinder,  similar  to  a  quill. 
>ut  frequently  it  increases  in  size,  and  is  enveloped  with 
concentric  layers,  the  matter  of  which  is  furnished  by  the 
liquid  which  descends  along  the  external  surface.  It  then 
becomes  a  thick  cylinder  or  cone ;  and  sometimes  the  mo- 
leculcs  hollowed  out  by  the  drops  which  thus  flow  into -the 
interior  of  its  canal,  finish  by  obstructing  it  entirely.  These 
different  modifications  arc  peculiarly  sensible  in  bodies 
which  belong  to  carbonated  lime. 

But  a  part  of  the  liquid,  on  falling  from  the  arch  upon 
the  ground,  forms  there  other  depositations  composed  of 
•trata  generally  undulated,  or  protuberances,  the  figures  of 
which  vary  ad  infinitum.  Lastly,  the  liquid  which  flows 
along  the  lateral  partitions  gives  rise  to  bodies,  the  form  of 
which  we  might  compare  to  that  of  a  drop  of  congealed 
water. 

K3  Stalactites 
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Stalactites  are  those  bodies  which  are  formed  in  the  arch 
the  vault ;  and  stalagmites  are  those  which  originate 
m  the  tailing  of  the  liquid  on  the  ground.  It  is,  how- 
r,  much  more  convenient  to  call  both  stalactites,  as  it 
om<:i;iKi  diiHcult  to  distinguish  between  the  two  kinds 
t.iruu:io:i.  wtien  the  bodies  under  consideration  have 
n  removed  iron;  ihcir  original  position. 
r.  i/jo-a^j-jo/iy.  In  the  preceding  concretions,  the  aggre- 
ioii  or"  tre  rreiccule.s  depends  more  especially  on  the 
ixvai.on  c:  : -o  liquid  which  has  flowed  over  them. 
%.v.*r  oj'acrv:  ■::*,  v.  Gich  have  been  called  incrustations, 
V,  -.x   vi..-.'\  rroceed  from  a  kind  of  precipitation  of 

jiOi«wC-  v<  ore. -!u!!y  suspended  in  the  liquid.  The 
:r  .t~  sjarc-:.;r^<  cj  posited  on  the  surface  of  different 
.,:.»  :«vi   ,oc.o*%    -jrf.culariy  on  those  which  belong  to 

\cieu..So  Vrpioni*  and  sometimes  cover  the  inside  of 
•«»  .1  ;ov.:v:<,  >lx\i  as  sewers  or  drains. 
ft  x  \  iw  :  .  c  :a  :  produced  into  a  subterranean  cavity 
<n..  ^  -:a;c!:>.-  »  <»  w  ?x.  re  it  can  remain,  the  stony  mole- 
ts  .:c  **.:>*  :.re  s.^cs  or  this  cavity,  which  is  generally  of  a 
v.u  w::,i.:u  x.t.  dines  end  by  studding  it  with  crystals. 
>  *s  *':a:  >.i>  xeu  called  gwxie*  Some  of  these  bodies 
:;xa  a  >o.u  ;::u  trov cable  nucleus,  or  a  pulverulent 
\'*\  'i^-v.*  :  o:  ;>.>  Jeschpticn  also  are  certain  pieces 
v  ^\  Ov.iM  *  :ar:e.  Sometimes  also  the  geode  is  en- 
,\  *  ^  a  •■.'.>  a  :a.:er  which  maybe  distinguished  by 
-  taiv.v  ov:  ".or:  :.u:  o£  which  it  is  itself  composed.  ^ 
.^  .  -   :'.ut  a  substance  may  be  incrusted 

.;  nature,  by  being  as  if  moulded 

\  ■  :-.>:ance«  we   are  acquainted  with 

.     -,.,.*    ..i.'ociiaied     time    incrusted    with 

*v    >.-ii..      ^    .  Nc    "juartzous  envelope  remains 

v      a     .,   >v   .....s.d  trout  the  crystals  which   it 


^  ■*..*..> 


U  \         ,  v. 


There  exists   a  third   order    of 

>>    ..i.l  ;*scudouiorphoses,  t.  e.,  bodies 

*  .    . . .  ?  tjui  Jigure  i  because  the  sub* 

\  o  ■  ■  ■.        .  * .  >  ^rder  present  in  a  very  remark - 

A »N.  >.  Aii^e  forms,  which  they  have  in 

.»,    .  ^     ;vaj"  other  bodies  which  had  re* 


\      V  \    \ '     ■  > 


xx*       * 


»»•» 


•  «X  i»V    ■»  X  V 

\  *  %    »  •» 


\*  •,        <x     »   x    .  »    .  •■  s,  apparent  transformation   is  a 

.  ■■  cuv>ugh  that  the  shell  still  covers 
v    x... fiance,  which  is  as  if  moulded 


.   V  ■      i  \\ 


v   .    t  .  V  > 

.1 


.ac  Mrn  &*k  »  demtd,  Le,,  a  body 

into 
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Ihtq  its  interior*,  and  then  nothing  appears  simpler  thaji 
the  explanation  of  the  fact,  by  the  introduction  of  a  liquid 
charged  with  stony  molecules  into  the  cavity  of  the  shelly 
find  this  observation  leads  to  a  similar  explanation  of  the 
formation  of  the  kinds  of  nuclei  modelled  into  shells,  whicn 
-we  meet  with  isolated  and  stripped  of  every  envelope* 

Sometimes  the  shell  itself  has  been  penetrated  by  another 
matter  generally  siliceous,  which  has  been  substituted  fof 
the  cartilaginous  substance  of  which  this  shell  had  beea 
partly  composed  f;  and  it  may  happen  in  this  very  case  thai 
the  interior  of  the  shell  has  remained  empty.  It  is  no 
longer,  properly  speaking,  a  pseudoraorphosis.  It  is  a  fossil 
which  has  merely  become  more  stony  than  it  was  before. 

This  last  kind  of  modification  takes  place  equally  with 
respect  to  the  bones  and  to  the  other  solid  parts  of  animals 
which  are  found  immured  in  the  bowels  of  the  earth ;  L  e.$ 
they  may  pass  to  an  almost  entirely  stony  state,  by  the  help 
of  a  substance  which  supplies  the  place  of  then*  cartila- 
ginous part. 

The  case  cannot  be  the  same  with  Vegetable  production* 
as  with  shells.  They  have  no  testudo,  or  envelope,  whicb 
can  exist  after  the  destruction  of  the  interior  substance* 
and  serve  as  a  mould  to  a  stony  or  other  substance  for  re- 
ceiving an  impression  of  their  form.  If  we  supposed  that 
one  of  these  productions,  such  as  a  portion  of  the  branch 
of  a  tree,  were  entirely  destroyed,  so  that  the'  cavity  which 
it  occupied  in  the  bowels  of  the  earth  remained  empty,  we 
could  conceive  that  a  stony  matter  might  afterwards  fill 
this  cavity  and  there  be  modelled  to  it*  In  this  case  the- 
new  body  would  resemble  externally  the  branch  of  a  tree; 
it  would  have  the  appearance  of  lenots  and  wrinkles,  but 
its  inside  would  not  present  any  trace  of  organization,  and 
it  would  only  be,  as  it  were,  the  statue  of  the  vegetable 
production,  which  it  would  have  displaced. 

What  is  generally  called  petrified  wood  is  a  much  mote 
faithful  imitation  of  real  wood.  On  a  transverse  section 
we  distinguish  the  appearance  of  concentric  layers,  which 
in  the  living  tree  must  have  proceeded  from  its  increasing  ia 
thickness ;  all  the  principal  lineaments  of  organization  are 
preserved  to  such  a  degree,  that  ihey  sometimes  serve  to 
enable  us  to  recognize  the  species  to  which  the  tree  be- 
longed which  has  undergone  petrifaction. 

•  De  rule  Crvstall.  tome  ii.  p.  161. 

f  We  know  that  shells,  as  well  as  the  bones  of  animals,  are  formed  of 
two  substances;  the  one  calcareous,  which  is  not  susceptible  of  put  refaction 
the  other  cartilaginous,  membranous,  or  fleshy,  which  may  be  destroyed  by 
* —      U». 

$4  Among 
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\mong  the  different  explanations  Which  have  beeagiyep 
this  phenomenon,  that  which  seems  to  be  most  gepe- 
y  admitted,  although  not  exempt  from  objections,  con- 
.8  in  supposing  that  the  stony  matter  is  substituted  for 
vegetable  in   proportion  as  the  latter  is  decomposed  ; 

I  because  the  substitution  takes  place  successively!  and 
it  were  molecule  by  molecule,  the  stony  particles,  id. 
singing  themselves  in  the  places  rendered  empty  by  the 
appearance  of  the  ligneous  particles,  and  by  moulding 
mselves  into  the  same  cavities,  take  the  impression  of  the 
;etable  organization,  and  copy  the  traits  of  it  precisely. 
The  mineral  kingdom  also  has  its  pseudomorphoses* 
e  find  some  substances  of  this  kingdom  under  crystal- 
i  forms,  which  are  only  borrowed ;  and  it  is  probable 
t,  in  some  cases  at  least,  the  new  substance  nas  been 
istituted  gradually  for  that  which  has  ceded  its  place 
t,  as  we  suppose  takes  place  with  respect  to  petrified 
od. 

rhe  various  pseudomorphic  bodies  imprint  their  form 
the  matter  which  surrounds  them,  and  frequently  also 
impression  serves  as  a  cell  for  an  organic  substance  which 
imply  in  a  fossil  state,  or  which  kas  received  a  certain 
;ree  of  alteration  only.  This  takes  place  in  particular 
h  respect  to  the  ferns  and  other  plants  of  the  same  family, 
form  of  which  is  moulded  on  a  schistous  matter,  as  we, 

II  afterwards  more  fully  detail. 

Ne  generally  denominate  petrifactions  all  the  variously 
dified  substances  which  we  have  mentioned,  even  those 
ich  only  present  impressions  of  animal  or  vegetable 
ductions.  Daubenton  applies  this  term  only  to  oodies 
ich,  in  their  natural  state,  being  partly  stony  and  partly 
tilaginous,  such  as  shells,  have  become  entirely  stony. 
Vs  we  merely  purpose  to  uiention  a  tew  examples  of  the 
difications  in  question,  and  not  to  unite  them  method i- 
!y  under  one  and  the  same  point  of  view  as  several  authors 
re  done,  wc  shall  confine  ourselves  to  the  enunciation 
some  of  them  in  speaking  of  the  Substances  which  have 
raed  their  secondary  matter,  and  shall  adopt  the  no- 
il c  I  at  u  re  to  this  method  of  classifying. 
iVe  ought  not  to  omit  that  there  are  also  pseudomor- 
>ses,  which  arise  from  the  substitution  of  a  metal  in  the 
m  of  an  organic  body.  Sulphurated  iron  presents  se- 
al examples  of  this  kind  of  metallisation. 
3y  referring  to  all  that  has  preceded,  we  may  define  in 
:  following  manner  the  different  concretions  of  which 
have  given  the  description  ;— • 

•    The 
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The  stalactite  is  a  concretion  composed  of  successive 
layers  of  a  circular  or  undulated  form,  which  is  the  effect 
of  desiccation. 

The  incrustation  is  a  concretion  in  the  form  of  a  crust 
applied  to  the  surface  or  to  the  interior  of  a  body.  To> 
this  we  may'  refer  the  geode,  which  is  a  concretion  in  the 
form  of  an  envelope,  spherical  or  nearly  so,  sometimes  empty 
and  sometimes  containing  a  nucleus. 

The  pseudomorphosis  is  a  concretion  endowed  with  a 
form  foreign  to  its  substance,  and  for  which  it  is  indebted 
to  its  molecules  filling  a  space  formerly  occupied  by  a  body 
of  the  same  form. 

[To  be  continued.] 


_ f 

XXII.  On  a  Hard  Artificial  Stone  that  generates  a  conside- 
rable Quantity  of  Heat  during  its  Consolidation;  with  the 
Application  of  this  Fact  to  the  Cause  of  Volcanic  Fires** 

J.  he  artificial  stone  about  to  be  described  presents  a  re- 
markable example  of  the  great  degree  of  solidity  which 
water,  in  certain  combinations,  can  acquire. 

Water  forms  more  than  half  the  weight  in  the  composi- 
tion of  these  stones :  the  other  ingredients  are  one  part  of 
sulphuric  acid,  and  two  parts  of  burnt  clay  (bricks  or 
earthen-ware)  reduced  to  powder. 

The  mixture  of  these  substances  yields,  in  fact,  a  solution 
of  sulphate  of  alumine  :  but  when  in  the  mixture  circum- 
stances are  favourable  to  their  reciprocal  action,  heat  is, 
speedily  produced,  and  the  quantity  evolved  is  sometimes 
so  considerable  as  to  produce  ignition  in  the  mass. 

If  from  25  to  30  hundred  weight  of  materials  be  em- 
ployed, this  extraordinary  phenomenon  lasts  for  more  than 
an  hour. 

*  The  most  remarkable  circumstance  is,  that  if  no  water 
be  added  to  the  mixture,  when  the  reaction  of  the  sub* 
stances  upon  each  other  is  the  strongest,  the  mass,  although 
still  liquid,  suddenly  acquires  a  great  degree  of  solidity: 
4he  heat  which  it  produces  is  augmented,  and  the  substance* 
afterwards  becomes  almost  entirely  insoluble.         * 

This  last  property  being  acquired  by  a  mixture  calculated 
to  yield  very  soluble  salts,  proves  that  there  is  a  great  pene- 
tration of  the  earth  by  the  water  and  acid,  as  the  whole 
mass  forms  a  stony  composition  only. 

•  Frojn  M.  de  la  Metherie's  Journal  de  Phyiiquc 

The. 
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Fhe  stones  here  alluded  to,  although  apparently  pos- 
sing  all  the  properties  just  described,  are  not  inso- 
le :  they  were  prevented  from  acquiring  that  sute,  as 
y  would  then  he  useless.    But  as  this  composition,  with 

exception  of  its  insolubility,  has  all  the  external  dia- 
lers of  the  hardest  stones,  it  possesses  some  claim  to 
rntion.  Might  it  not,  after  having  been  soltened  by  a  heal 
icrior  to  that  of  boiling  water,  be  employed  with  much 
antage  as  a  cement,  or  to  cast  into  models  of  statues  or 
es,  &c.  ?      Bodies  formed  of  this  artificial    stone  must 

protected,  however,  from  the  influence  of  water  or 
isture. 

kVhat  also  contributes  to  the  interest  excited  by  fbis  com- 
litionis,  that  its  analogy  with  the  stones  of  solfaterra, 
I  the  peculiar  theory  of  its  formation,  will  not  require 
to  recur  to  the  hypothesis  of  subterranean  fires,  to  ac- 
mt  for  volcanic  eruptions, 
n  short,  as  water,  by  merely  passing  in  an  instant  from 

liquid  to  a  solid  state,  develops  such  a  considerable  de- 
e  ot  heat,  may  it  not  be  the  immediate  cause  of  volca- 

emptions  ?  May  it  not  also  be  to  the  slow  and  progres- 
;  passage  of  water  to  the  solid  state,  that  the  heat  found 
jrtat depths  in  the  interior  pari?  of  the  globe  is  owing? 
uly,  May  not  the  heat  developed  in  the  animal  and  vegc- 
le  organs  be  also  owing  to  water  r 
The  above  suggestions  are  thrown  out  with  a  view  to  calt 

attention  ot  chemists,  mineral  gists,  natural  philoso- 
Ts,  and  physiologists,  to  a  subject  which  cannot  fail. to 
ive  much  light  from  their  concurrent  observations. 


XXIII.  Proceedings  of  Learned  Societies, 


his  society  on  the  1st  and  8th  of  February  was  occir- 
d  with  reading  a  letter  from  Mr.  Gibson  of  Manchester 
Mr.  Thomas,  describing  an  extraordinary  foetus,  having; 
I  heads,  only  one  body,  two  arms,  two  legs,  and  of 
h  sexes.  There  was  nothing  in  the  physical  organiza- 
i  of  this  monster  which  could  apparently  have  impeded: 
vital  functions;  its  two  heads  were  perfectly  formed 
I  joined  side  by  side,  that  on  the  right  being  masculine 
I  that  on  ihe  left  feminine;  both  were  united  to  one 
,ie ;  and  although  it  had  two  hearts,  only  one  stomach 

was 
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was  found.  The  nerves  from  the  bead  on  the  right  sidd 
passed  to  the  right  arm  and  leg ;  those  on  the  left  to  tM 
left  arm  and  leg ;  so  that,  had  the  creature  lived,  one  head 
and  mind  would  have  directed  the  right  side,  and  the  othet 
the  left.  The  organs  of  the  two  sexes  were  very  distinct; 
and  the  uterus  wa9  found  in  the  bladder  of  the  male.  The 
author  described  the  physical  structure  of  this  lusus  naiurm 
very  minutely,  but  the  details  would  not  be  interesting. 

Feb.  15.  A  paper  on  uric  acid,  by  Mr.  Brands,  com* 
municated  by  the  Society  for  improving  Animal  Chemistry, 
was  read.  The  author  related  the  effects  of  the  alkalies 
and  lime  on  the  uric  acid  and  phosphats,  in  patients  la* 
bouring  under  the  influence  of  calculi,  but  in  none  of  the 
four  cases  which  he  stated  were  they  successful  in  giving 
relief  or  curing  the  disease.  Magnesia,  however,  had  thp 
desired  effect,  and  brought  off  in  the  urine  great  quantitiei 
of  uric  acid  and  phosphats,  in  the  form  of  triple  salts. 
The  discharge  of  these  salts,  after  taking  small  doses  of 
magnesia,  was  so  copious,  that  the  patients  were  radically 
or  effectually  cured  in  two  or  three  weeks.  The  suggestion 
to  use  magnesia  was  made  by  Mr.  Hatchet,  who  knew  of 
nothing  so  capable  of  acting  on  uric  acid,  and  experience 
has  confirmed  his  conclusion. 

Feb.  8£.  In  consequence  of  the  indisposition  of  Sir  J. 
Banks,  Mr.  Marsden  was  in  the  chair,  when  the  reading 
of  a  supplementary  paper,  by  Dr.  Herschel,  on  coloured 
concentric  rings,  commenced.  The  present  object  of 
the  author  is  to  explain  and  elucidate  the  positions  laid 
down  in  his  former  papers  on  this  subject,  and  in  some 
measure  to  insure  to  himself  more  completely  the  sole  me- 
rit of  discovering  the  red  bow,  as  Newton  did  the  blue  one. 
The  introductory  remarks  chiefly  referred  to  the  4 2d  and 
43d  sections  of  the  author's  preceding  paper,  in  which  the 
nature  of  the  red  rings,  the  transmission  of  light,  and  the 
prismatic  colours,  were  particularly  discussed.  The  con-* 
elusion  of  this  paper  was  postponed  till  next  meeting. 

SOCIETY   OF    ANTIQUARIES. 

Mr.  J.  A.  Repton  presented  to  the  society  a  series  of  de- 
signs of  wooden  houses,  windows,  or  other  parts  of  building* 
constructed  of  wood,  in  order  to  show  the  origin  and  pro- 
gress of  architecture  in  wood  throughout  England.  His, 
views  included  the  principal  structures  of  timber  in  London, 
Essex,  Suffolk,  Norfolk,  and  Lincolnshire.  In  the  expla- 
natory observations  which  were  read  to  illustrate  the  views, 
it  was  stated  that  sash-windows  were  not  introduced  into 

this 
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country  till  the  age  of  Charles  I.,  and  that  they  did  not 
ime  general  before  the  beginning  of  the  last  century* 
sashes  were  originally  constructed  of  very  thick  timber, 
the  joinings  were  left  in  square  pieces  in  order  to  add 
leir  strength,  as  it  was  then  believed, 
s  an  appendage  to  these  views,  the  design  of  Mclk- 
le-street,  a  curious  old  rustic  building,  entirely  of  tiin* 
near  Ashford,  Kent,  wats  exhibited  to  the  society, 
drawing  was  executed  by  the  late  F*  Grose,  and  pre- 
ed  considerable  variety  in  its  architectural  ornaments* 
design  was  made  in  1760,  and  has  not  yet  been  en* 
cd. 

WERNRRIAN  NATURAL  HISTORY  SOCIETY/. 

t  the  meeting  of  this  society,  on  Saturday  the  13th  of 
lary,  the  Rev.  Dr.  Macknight  read  a  mineralogical  at* 
it  of  Ben  Ledi,  and  the  environs  of  Loch  &etterin« 

description  of  the  rocks  in  that  district  (which  consist 
mica-slate  and  clay-slate,  with  an  overlying  congfo- 
&te,  formed  at  a  lower  level  from  the  dibris  of  pnmi- 

mountains)  tended,  in  the  author's  opinion,  to  illus- 
)  one  branch  of  the  Wcrnerian  doctrine  respecting  the 
r  of  formations  in  the  mineral  kingdom.  It  also  ap- 
ed, in  confirmation  of  another  principle  in  the  Geo* 
ly,  that  the  direction  from  SW.  to  NEU  of  the  strata 
nosing  the  Highland  mountains,  corresponds  to  wjut 

been  observed  in  general  relative  to  the  bearing*  of 
primitive  strata  in  the  crust  of  the  earth.  Such  aa 
ormtty  of  direction,  it  would  seem,  could  have  resulted 

from  the  action  of  powers  in  nature  that  are  slow  and 
Jar  in  their  operation;  and  must  be  referred  to  some 
inal  law,  which    later  discoveries  render  it  probable 

be  found  to  depend  on  the  constitution  of  the  tena- 
nts globe  in  regard  to  magnetism  and  electricity. 
t  the  same  meeting  the  secretary  laid  before  the  society 
mumtnication  from  Mr.  William  Scoresby  junior,  o£ 
itbv,  comprising  a  meteorological  journal  of  three 
inland  voyages ,  with  remarks  on  the  effects  of  the 
ther  on  the  barometer  in  Greenland,  and  on  the  different 
tallinations  of  snow  to  be  observed  in  high  latitudes. 
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XXIV.  Intelligence  and  Miscellaneous  Articles^ 

ON  PROCURING  AN  EQUAL  TEMPERATURE. 

To  Mr.  Tilloch. 

Sir,  V-/n  accidentally  looking  over  a  volume  of  the  Me- 
dical Journal  for  ISO],  I  found  a  short  but  pleasing  account 
of  the  effects  of  the  climate  of  Madeira  in  cases  of  pulmo- 
nary tubercles.  The  communication  is  dated  in  January  in 
the  above  year,  and  is  addressed  by  Dr.  Adams,  then  reei- 
dent  in  that  island,  to  a  medical  friend  in  this  country-  It 
concludes  with  the  following  suggestions : — **  These  are,  I 
believe,  the  principal  inquiries  you  wished  to  make : — it  is 
true  they  are  of  little  consequence  compared  to  the  impor- 
tant fact  you  have  in  view.  It  is  however  satisfactory  to 
trace  probable  causes,  and  it  may  be  well  worth  your  while 
to  try  whether  spacious  buildings^  regularly  heated,  safely 
ventilated,  and  large  enough  to  admit  of  necessary  exercise^ 
may  not  answer  the  purpose  for  such  whose  want  ofmeans9 
of  courage,  or  of  leisure,  prevents  their  taking  a  voyage  to  a 
more  genial  climate." 

It  is  not  ray  wish,  by  sending  you  the  above,  to  detract' 
from  the  claims  of  Dr.  Pearson,  with  whom  the  same  idea 
seems  to  have  originated  :  perhaps  that  truly  respectable 
practitioner  is  not  even  aware  of  the  existence  of  the  passage 
in  question.  It  is  but  fair,  however,  that  the  claims  of  others 
should  be  recognized,  when  the  public,  as  in  the  present  in- 
stance, begin  to  reap  the  benefits  of  their  suggestions. 

I  am,  &c. 

X.Y, 

MAGNETISM. 

Mr.  Leopold  Vacca  has  discovered  a  method  of  com* 
muni  eating  magnetism  to  a  bar  of  iron  without  a  magnet. 

He  takes  a  bar  of  iron  of  about  three  feet  in  length, 
which  gives  no  sign  of  possessing  any  magnetic  virtue 
as  long  as  it  lies  in  a  horizontal  position  :  but  it  possesses 
this  in  a  very  sensible  degree  when  placed  perpendicularly. 
These  signs  disappear  again  when  it  is  laid  down  horizon- 
tally, and  appear  again  when  it  is  lifted  up  vertically. 

A  small  bar  of  steel  rubbed  several  times  in  the  same 
direction,  against  the  extremity  of  the  other  bar,  whea 
situated  vertically,  acquires  magnetism :  whence  the  dis- 
coverer concludes,  that  magnetism  may  be  communicated 
{o  a  body,  without  either  a  natural  or  an  artificial  magnet. 

COBALH. 
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COBALT. 

Those  interested  in  the  prosperity  of  our  porcelain  ma- 
'actures  will  rejoice  to  be  informed  that  a  mine  of  very 
client  cobalt  has  been  discovered  in  this  country.  We 
e  been  informed  by  Mr.  Hume  of  Long- Acre,  to  whom 
peciroen  has  been  submitted  for  examination,  that  on 
lysis  he  has  found  it  to  contain  nearly  SO  per  cent,  of 
:  metal. 

LIST   OF   PATENTS    FOB  HEW    INVENTIONS. 

o Thomas  Bayley,  of  Birmingham,  for  certain  improve* 
its  in  sliding  pulleys  for  window  blinds,  and  for  other 
x>ses. — January  15.  • 

0  Pe:er  Cox,  of  Fairford,  in  the' county  of  Gloucester, 

1  engineer,  for  certain  improvements  upon  the  thrashing 
■hinc. — January  S3. 

o  Joseph  Manton,  of  Davies-street,  Berkeley-square, 
-maker*  for  an  improvement  in  telescopes, — Jan.  23. 
o  David  Cock,  of  Dean-Street,  Soho,  in  the  county  of 
Jlesex,  stereotype  manufacturer,  for  vessels  of  a  new 
auction,  for  melting  and  heating  fluids. — Feb.  1. 
o  Augustus  Frederick  de  Heine,  of  Moor  Lane,  Fore- 
st, in  the  city  of  London,  gent.,  for  certain  improve- 
ts  on  printing  and  stamping-presses, — Feb.  1. 
,>  John  Cr.iig:e,  of  Ouebec,  in  our  province  of  Lowetr 
jida,  in  North  America,  esq.,  now  residing  in  Craven 
*t,  in  the  county  of  Middlesex,  who  in  consequence 
nn  muni  cations  nnde  to  him  when  residing  abroad,  and 
an   inventions  l  v  himself,  is  in   possession  of  a  me* 
of  nukinj;  a:-,  improve  J  kitchen  fire-place. — Feb.  1. 
»  Su\linan  A»!a:v>,  in  the  city  of  Hartford,  in  the  state 
Ve.nccttcm,  m  V  r;h  America,  esq.,  at  present  residing 
\i>ev    Sh\u,    l.uuvm's  Inn  Fields,  in  the  county  of 
ilc>cx%    for   cv-Mn  improvements  on  steam-engines, 
n  oNsii-lauon. —  IV j.  I. 

»  \\  itlum  Mu;.cr%  of  the  Hay  Market,  in  the  county 
lo\llcsc\»  tv>r  ceri.vn  improvements  in  the  construc- 
ts pumps.—  V\l*.  •  \ 

»  John  S  ater%  ot  U»r:nmgham,  in  the  county  of  War- 
,  coach  xp:m<  maker,  tor  an  improvement  in  hanging 
*ccnnn:.'  vmuki  >iones  froui  breaking  in  the  mitklle 

\\  t'.i.  uu  IVu^hiw  of  Birmingham,  in  the  countv  of 
*  k  k ,  v  i»-.*ukvi  %  tor  his  improvement  in  the  comblna- 
A  w*\ss\  tvM  :ciki>^  mechanical  power. — Feb.  12. 

^,vo  >  W  \\el  c^.»  oc  the  city  of  Bath,  for  certain 

improve 
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improvements  in  the  construction  of  wheel  carriages  of  va- 
rious descriptions. — Feb.  12. 

To  Peter  Warburton,  of  Corbridge,  in  the  county  of 
Stafford,  china  manufacturer,  for  his  new  method  of  de- 
corating china,  porcelain,  earthenware,  and  glass,  with 
native  pure  or  adulterated  gold,  silver,  platina,  or  other 
metals,  or  fluxed, .  or  lawered  with  lead,  or  any  other  sub- 
stance ;  which  invention  leaves  the  metals  after  being  burned 
in  their  metallic  state.—- Feb.  \3~. 

To  Richard  Witty,  of  the  town  of  Kingston- upon- Hulk 
gent.,  for  certain  improvements  in  making,  arranging  fnd 
combining  certain  parts  of  rotative  steam -engines,  'by 
which  means  the  most  complex  parts  of  the  steam-engines 
now  in  use  are  dispensed  with  and  rendered  unnecessary, 
and  the  whole  of  the  mechanism  made  much  more  simple, 
less  exnrnsi\e?  and  not  so  liable  to  be  out  of  repair,  as  that 
of  the  steam-engines  now  in  use,  and  applicable  to  giving 
motion  to. all  sorts  of  mill- work  or  machinery. — Feb.  14* 

To  Eneas  Morrison  of  the  town  of  Greenock  in  Scot- 
land; fur  a  machine  for  conveying  persous  from  th$  upper 
parrs  of  houses  on  iirc,  and  for  lowering  goods  frpm  ware- 
houses, and  other  purposes — Feb.  22. 

To  Peter  Stuart-  Jute  of  Fleet  Street,  in  the  city  of  Lon- 
don, printer^  for  his  method  of  engraving  and  printing 
maps  of  counties,  charts,  or  other  plans  or  designs,  music, 
mathematical  diagrams  or  figures  on  wood,  metal,  or  any  other 
6ubstanro,  so  that  t))ey  may  be  thrown  off  in  a  common 
printing'  press  or  presses,  either  for  books,  newspapers,  or 
any  other  printed  paper  whatever. — Feb.  26. 

To  VVilliam  Bainbridge,  of  the  parish  of  St.  Andrew 
Holborn,  in  the  city  of  London,  musical  instrument 
maker,  for  certain  improvements  on  the  English  flute  and 
flageolet.— Feb.  26. 

To  Major  Pratt,  of  Spencer  Street,  St.  George's -in- the- 
East,  in  the  county  of  Middlesex,  farmer,  for  certain  me- 
thods of  manufacturing  machines  for  performing  various 
agricultural  operations  by  njechanical  powers. — Feb.  26. 

To  Augustus  de  Heine,  of  Burr  Street,  in  the  county 
of  Middlesex,  gent.,  for  certain  apparatus  by  I  he  applica- 
tion of  known  principles  to  preserve  animal  food,  vegetable 
food,  and  other  perishable  articles,  along  time  from  perish- 
ing or  becoming  useless. — Feb.  26. 

To  Charles  Je  Caan,  of  the  town  of  Llanelly,  in  the 
county  of  Carmarthen,  gent.,  for  certain  apparatus  to  be 
added  and  united  to  the  axle-trees  and  wheels  or  navea 
of  wheels  of  carriages,  so  as  to  impede,  resist,  or  check 
(heir  action,— Feb.  26,  meteqro- 
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meteorological  table, 

By  Mr.  Carey,  of  the  Strand, 

For  February  1810. 
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XXV.    On  Injuries  of  the  Brain. 

To  Mr.  TtUoch. 

Sir,  In  the  last  Number  Of  your  Magazine,  there  is  a  very 
interesting  case  recorded  of  considerable  derangement  of 
the  structure  of  the  brain,  thoracic  and  abdominal  viscera. 
—The  former  it  is  my  intention  particularly  to  advert  to. 

The  person  in  whom  this  disease  (tumours  in  the  me- 
dullary substance  of  the  brain)  existed,  is  noticed  to  have 
been  an  acute  reasoner,  a  man  of  good  understanding : — in 
short,  to  use  the  author's  own  words,  "  distinguished  for 
the  facility  with  which  he  could  converse  upon  most  sub- 
jects; ana  reasoned  so.  closely  that  his  intellectual  powers 
were  generally  regarded  as  of  a  superior  kind:" 

Lately  I  examined  the  brain  of  a  person  who  died  of  in* . 
sanity.  It  was  a  female  between  60  and  70  years  of  age, 
who,  as  far  as  I  could  learn,  had  been  deranged  for  some 
considerable  time  (at  least  10  years) ;  but,  as  I  had  not  an 
opportunity  of  seeing  her  whilst  alive,  cannot  distinctly  say 
of  what  species  : — suffice  it  to  observe,  it  was  of  the  raving 
kind. 

Upon  removing  the  calvaria  (or  upper  part  of  the  era* 
nium),  and  raising  the  dura  mater,  I  discovered  the  tunica 
arachnoides  to  be  very  opake  ;  I  could  easily  distinguish  it 
upon  the  superior  surface  of  the  brain,  which  cannot  be 
done  with  facility  in  the  natural  slate,  or  where  no  disease 
is  present.  The  vessels  of  the  pia  mater  were  loaded  with 
blood,  but  no  effusion  was  apparent  between  the  mem- 
branes. Upon  separating  the  hemispheres  to  observe  the 
corpus  callosum,  I  found  the  arteriae  callosse  considerably 
enlarged,  and  in  that  state  which  precedes  ossification,  and 
there  was  no  appearance  of  raph&.  I  then  proceeded  to 
remove  part  of  the  left  hemisphere,  in  order  more  readily  to 
examine  the  ventricles;  in  doing  which  I  nearly  cut  through 
the  whole  of  a  tumour  9  which  1  found  to  be  situated  partly 
in  the  cineritious  and  partly  in  the  medullary  substance  of 
the  brain,  opposite  to  the  temporal  fossa. 

The  tumour  was  about  the  size  -of  a  half-crown  piece, 
and  somewhat  of  that  shape,  though  inclining  to  oval;  it 
was  of  a  granulated  appearanct,  highly  vascular,  and  around 
the  edge  presented  a  dark  blue  colour;  it  was  in  structure 
precisely  similar  to  those  (for  I  had  an  opportunity  of  ex- 
amining them  in  the  recent  state)  described  by  Mr.  Taun- 
ton ; — there  was  an  artery  entering  at  the  outer  side  which 
was  in  a  state  of  ossification. 

Vol.  35.  No,  143,  March  1810.  L  It 
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't  is  necessary  to  observe,  that  the  substance  of  the  brain 
>  of  a  very  soft  consistence,  whereas  in  the  case  related 
Mr.  T.  it  was  of  a  peculiar  hardness.  I  do  not  imagine 
t  this  softness  arose  from  the  mental  derangement;  a*  it 
i  occurred  to  my  lot  to  examine  the  brain  of  manv  per- 
is who  have  died  insane,  where  this  organ  has  been  of 
usual  texture,  and  sometimes  unusually  firm. 
Mauy  other  diseased  appearances  were  observed  during 

dissection,  but  which  are  generally  attendant  in  ca*c.» 
mania;  such  as  water  in  the  ventricles,  opacity  or' the 
turn  lucidunt.  bloody  points  in  the  medullary  substance 
the  brain,  &c  besides  onakenessof  the  tunica  arachuoides, 
I  turgescence  of  the  vessels  of  the  pia  mater  before  mot- 
tied. 

Hie  whole  of  the  nerves  arising  from  the  hrain  were  un- 
noionly  firm,  and  the  olfactory  (as  in  the  instance  re- 
lied by  Mr.  T.]  were  in  appearance  simitar  to  a  piece  of 
tow  tape,  adhering  strongly  in  ihc  cribriform  process  of 
-ethmoidal  l*>:ic,  and  ano>ded  some  little  resistance  to 
;  knife. 

Mr.  TVs  case  apixara  to  establish  the  fact,  of  the  brain, 
:  roost  delicate  organ  hi  the  whole  stiuclure  of  man,  be- 
;  capable  ot  j^coinmod.ring  itself  io  an  cxiraneons  suh- 
uce  without  producing  any  visible  alteration  in  the  ope* 
ions  of  the  menial  faculties.  The  question  which  seems 
tu rally  10  iris*  from  this  circumstance  is  i  Whether  the 
^stance  of  the  bratn  was  not  absorbed  tn  proportion  to 
•  quantity  ul  deposition  secreted  by  the  arteries? — and, 
belief  t"i  s  t*.    cflectml  ramctcmly  gradually,    nol 

irt:;>\ie  the  t.irwti'His  rtf  thai  wonderful  and  anomalous 
•a:'*5  ;\.u-.d  vis  liar-* ivd elegantly  expresses H)  on  the 
libit1:!  ,\-,^-:t'*  of  the  :ta:erial  and  spiritual  worlds  ! 

ITi.t;  th;  train  ir.-.v  become  aWoibe.l  in  proportion  to 
:  £fout  of  :Vc  ;.:•»:.  ,:s,  appears  lo  me  highly  probable; 
.:  t hut  ;'>c-iv'  '-■  ■!•.'.  -*  ,  ■  Mr.  T.'s  case  at  least,  if  not  in 

no"  wcv   ■•  f(  :;s;  ::'j:^ucc  exudations  of  lymph,  which 

,v,t>-,    ■'   :■:;■«  :.<-\ i :■  e  orsanixrd.     It  is  an  interesting 
-■M."..  -i : ■-!    I   v--i*ew  ".  be  considered  by  more  able  aua- 
■  -  *l>  ,i  ■■.-.  .v--.  ■..»cs:s  ;>raa  myself. 
\\   :"i   vv\c;  ..■  '>!"„■  a xv>rau»l  viscera: — That  ihe  pan- 

...  .-■.««'  a*  :»m.*\  .;'r«rof  the  organs  contained  indie 
.If.--..-.:  'i,»  v  d.^.i^v.  jlem!  not  suspected,  I  have  wit- 
m<i    .:  v.'«-,r.i!  ,;:s;a  -•<».     1  have  in  a  number  of  cases 


after 


.-• 
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after  death  upon  examination  found  that  organ  in  a  cow»i- 
derahle  state  of  disease,  where  thfc  only  symptom  that  ex- 
isted during  fife  was  a  slight  degree  of  oyspepsia. 

I  am  yours.  &c. 

Fleet  Street,  Feb.  10, 1810.  T.  J.  PetTIGREW. 
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XXVI.  On  Salmon-Leaps. 
To  Mr.  rdloch. 

Sir,  Whoever  carefully  peruses  Mr.  Carr's  paper  €t  On 
the  ascent  of  salmon  over  the  elevations  in  the  course  Qf 
rivers  called  salmon-leaps,"  as  given  in  your  Magazine  for 
November  last,  must  needs  te  astonished  indeed  at  the  ra- 
pidity  of  the  growth  of  young  salmon,  from  the  period  of 
their  being  spawned  to  their  departure  out  of  the  rivers. 
As  he  is  not  precise  as  to  the  time  when  these  occurrence* 
happen,  I  must  beg  leave  to  state  them : — The  spawn  is 
deposited  chiefly  in  December  and  January,  and  the  salmon 
depart  in  the  beginning  of  April,  being  on  an  average  a 
space  of  about  fourteeu  weeks.  Now  admitting  the  eggs 
to  be  hatched  in  eight  weeks  (which  I  believe  is  much  too 
little),  we  have  only  six  weeks  for  the  young  fry  to  arrive  at 
the  length  of  six  or  eight  inches ;  an  increase  which  is  ab- 
solutely incredible,  more  especially  when  we  consider  the 
comparative  want  of  food  incident  to  the  season. 

The  fact  is;  the  young  fry  do  not  descend  the  rivers  with 
the  old  salmon,  in  the  spring  after  they  are  spawned ;  for  in 
the  month  of  October  following  they  are  no  bigger  than  a 
minnow.  Mr.  John  Clayton  oi  Stockport  (who  is  reckoned 
to  be  one  of  the  most  experienced  anglers  in  the  kingdom), 
and  others,  have  frequently  caught  them  of  the  size,  and 
at  the  time  stated,  and  are  fully  satisfied  of  their  being 
young  salmon.  In  the  months  of  June  and  July  they  arq 
caught  about  five  or  six  inches  in  length  :  this  I  know  to 
be  Tact ;  and  it  is  not  till  the  ensuing  spring  that  they 
pass  with  the  old  ones  down  the  rivers  with  the  floods  into 
the  sea.  Their  growth  is  there  very  rapid,  as  they  are 
found  on  their  return,  in  the  months  of  August  and  Sep- 
tember, to  weigh  from  14  to  SO  ounces. 

This  statement,  if  not  established  beyond  all  doubt  by 
incontrovertible  facts4  is  highly  probable,  and  accords  more 
with  their  progressive  growth,  and  rational  conjecture,  than 
the  account  given  to  us  by  Mr.  Can*.       I  am,  &c. 

Feb.  10,  1801.  PlSGATOR, 

L2  XXVII.  On 
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/If.  On  Phl'ina  and  Native  Palladium  from  Brasil. 
!y  William  IIvde  Wollaston,  M.D.Sec.R.S.* 

though  platina  has  now  been  known  to  miiteralogisls 
nore  than  60  years,  yet  it  had  not  been  discovered  in 
Other  places  than  Choco  and  Santa  Fu,  whence  it  was 
nally  brought,  until  about  two  years  since  M.  Van- 
in  discovered  it  in  some  gray  silver  ores  from  Guadal- 
1  in  Estretliadura.  In  analysing  these  ores,  he  found 
e  fragments  that  contained  as  much  as  one-tenth  of 
:  weight  of  platina,  hut  he  did  not  find  it  accompanied 
ny  of  the  new  metals  that  have  lately  been  discovered 
ic  Peruvian  ore  of  platina. 

he  specimen  which  t  am  now  about  to  describe  is  de- 
1  from  a  third  source,  and  it  is  rendered  the  mure  in- 
ning by  having  grains  of  native  palladium  mixed  wilh 

This  new  mineral  has  lately  been  received  from  the 

mines  in  Bnisil,  by  II.  E.  Chev.  dc  Suuza  Coutinho, 
assador  from  the  court  of  Portugal,  resident  in  this 
ltry ;  and  I  am  in  hopes  that  some  account  of  it  may 
ccep  table  to  ihe  Royal  Society,  although  the  analysis 
t  necessarily  be  very  imperfect,  from  the  small  quantity 
hich  my  experiments  have  unavoidably  been  eoiiliued. 
he  general  aspect  of  this  specimen  is  so   different  from 

common  or-  of  platina,  that  I  could  form  no  con- 
are  of  what  ingredients  it  might  be  found  to  consist, 
ippearance  was  such  indeed,  as  at  first  sight  to  induce 
isnicinu  of  i;>  not  being  in  a  natural  state,  for  it  had 

much  the  spongy  form  which  is  given  to  plaiiua  from 
erfect  attempts    id  render   it   uiaTlcahlc  by    means    of 
me. 
hie  circumstance,   however,  occasions  a  presumption 

no  art  has  been  employed  in  giving  the  grains  their 
nit  appearance;  as.  upon  close  inspection  many  small 
ieles  of  gold  arc  discernible,  but  there  is  none  of  the 
pie  tic  iron  sand  wilh  which  the  Peruvian  ore  abounds, 
any  of  the  small  hyacinths,. which  I  have  formerly  uo- 
.1  as  accompanying  that  mineral t. 

t  is  very  well  known,  that  the  common  ore  of  platina  in 
iral  consists  of  flattened  grains,  that  appear  so  much 
u  at  their  surface,  as  in  be  in  a  considerable  degree  pil- 
ed, and  the  roughness  observable  in  some  of  the  larger 
ns  arises  from  concave  indentations  of  a  reddish  brown 

*   I  i..m  I'luLw-i-lii,:.!  TnnnctioBi  ft*  1809,  Pan  U. 
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or  black  colour.  The  Brazilian  platina,  on  the  contrary, 
lias  no  polish,  and  does  not  appear  worn ;  but  most  of  the 
grains  seem  to  be  small  fragments  of  a  spongy  substance, 
and  even  those  which  are  yet  entire  aud  rounded  on  all 
sides,  present  a  sort  of  roughness  totally  different  from  that 
of  the  former,  as  their  surface  consists  of  small  spherical 
protuberances  closely  coherent  .to  each  other,  with  the 
interstices  extremely  clean,  and  free  front  any  degree  of 
tarnish. 

The  first  portion  that  I  employed  for  solution  was  taken 
without  any  selection,  and  being  digested  with  a  smalt 
quantity  of  ni£ro  muriatic  acid,  two  of  the  grains  were  acted 
on  much  more  rapidly  than  is  usual  with  platina,  and  seem* 
ed  to  give  a  redder  colour  than  that  metal  alone.  These 
grains  were  consequently  taken  out,  washed,  and  reserved 
For  separate  examination,  and  the  solution  was  allowed  to 
proceed  till  the  rest  were  entirely  dissolved.  By  the  addi- 
tion of  muriate  of  ammonia  an  abundant  precipitate  was' 
formed  of  a  bright  yellow  colour.  This  precipitate  was 
evidently  platina,  anJ  its  colour  satisfied  me  that  the  grains 
bad  not  been  brought  into  their  present  state  from  Peruvian 
platina  by  means  of  arsenic ;  for  where  arsenic  has  been 
employed,  F  have  observed  that  the  iridium  contained  in 
that  ore  is  rendered  more 'soluble  than  before,  and  hence 
communicates  its  red  colour  to  the  precipitate. 

From  the  grains  thus  examined,  there  appeared  not  to 
be  any  iridium  dissolved,  nor  any  black  powder  containing 
iridium  undissolved. 

I  next  endeavoured,  by  prussiate  of  mercury,  to  ascertain 
the  presence  of  palladium  ;  but  though  a  precipitate  which 
occurred  indicated  a  certain  quantity,  it  remained  doubtful 
whether  it  was  derived  from  the  grains  of  platina  them- 
selves, or  from  the  two  small  fragments  that  had  been  in 
part  dissolved  before  they  were  separated  from  the  rest. 

By  addition  of  ammonia  to  the  solution,  no  iron  was 
precipitated;  and  when  the  solution  was  afterwards  al- 
lowed slowly  to  evaporate,  I  could  discern  no  crystals  or 
colour  that  I  could  ascribe  to  the  presence  of  rhodium.  In 
short,  it  seemed  that  these  grains  are  really  native  platina 
pearly  pure. 

In  order  to  discover  whether  the  grains  themselves  con- 
tained any  portion  of  gold,  I  selected  three  of  the  largest, 
weighing  together  eight  grains  and  a  half ;  and  after  a  so- 
lution and  precipitation,  as  before,  by  muriate  of  ammonia, 
I  added  a  solution  of  green  sulphate  of  iron,  and  obtained  a 
precipitate  of  gold,    ll  was,  however,  far  too  small  in  quan- 
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to  l>e  eslimalcd  with  correctness,  but  certainly  did  not 
cd  the  ,-',-<,.  of  a  grain.  This,  it  is  to  be  oh^erved,  is 
her  circumstance  in  which  the  present  mineral  differs- 
i  the  Peruvian  ore  of  platina,  which  I  believe  never 
aim  (in  the  ore  itself)  the  smallest  quantity  of  gold. 
i  this  experiment  also,  I  tried  to  detect  the  existence  of 
idium  in  the  solution,  and  by  prussute  of  mercury  Again 
ri.aim;d  its  presence;  but  it  was  in  too  small  quantity 
estimating  lite  proportion  it  bore  to  the  whole  mass, 
may  deserve  to  be  remarked,  thai  though  neither  the 
vian  nor  Brazilian  grains  of  platina  contain  anv  silver, 
he  gold  which  accompanies  ihetn  ia  in  each  instance 
inch  alloyed  with  silver,  that  from  about  thirty  small 
;s  of  gold  picked  from  Peruvian  platina,  weighing  two 
is,  I  obtained  as  much  as  four  tenths  of  a  graiii  of 
r,  or  out  fifth  pari  of  ihcir  weight. 

Nalive  Pullwlium. 
he  two  fragments,  that  had  been  separated  from  the 
solution,  next  claimed  my  attention,  and  evidently  de- 
ed a  careful  examination.  They  were  each  placed  io 
jp  of  nitric  acid,  and  each  communicated  a  deep  red 
ur,  which,  by  the  tests  of  prussiate  of  mercury  and 
n  sulphate  of  iron,  I  was  satisfied  arose  from  palladium, 

smaller  fragment  was  then  divided,  and  one  portion 
.ved  to  remain  in  the  acid  till  it  seemed  completely  dis- 
;d,  and  the  other  examined  by  the  Mow-pint.  The 
nst  heat  that  could  be  given,  appeared  to  have  no  effect : 

when  a  sni.ill  piece  of  sulphur  was  applied  to  it,  it 
d  instantly;  by  continuance  of  the  heat,  it  parted  with 
sulphur,  and  heca me  completely  malleable      In  short, 

i  In  tiy  resembled  palladium  ;  and  as  it  retained  its  bril- 
.v  in  vootuig,  I  jud&cd  it  to  be  nearly  pure. 
nt  i-  tin  surfaces  which  had  been  acted  upon  by  nitric 
hid  a  d.givc  of  blackness,  that  might  he  owing  to 
e  insoluble  impmitv,  1  have  since  that  time  dissolved 
I  ngyr  ti.iiiinent  tor  tiie  sake  of  discovering  the  cause  of 

a,tpe.u Mnee.       Hot    nitric  acid    dissolved    by   far   the 

ie»t  I'.ut  ;  but  there  remained  a  black  powder  on  which 
-»h  .uMilioii  of  this  acid   alone  had  no  further  effect. 

»h<  ii  .i  diop  or  two  of  muriatic  acid  was  added,  the 
ill-  \\,l^  niv  soon  dissolved.  By  the  addition  of  muriate 
iiiniiuua,  u  luvatue  evident  from  the  precipitate  that 
ii  -i. Iinim  was  principally  platina.     But  this  precipitate, 

.id  ot  lu'ing  yellow,  had  the  deep  red  colour,  which  u 
ill\   occtMi'iLid  by  the  presence  of  iridium.     The  pla- 
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Una  reduced  from  this  precipitate  was  also  too  black  for 
pure  platina,  and  when  it  was  again  dissolved,  the  solution 
was  of  a  deep  red,  and  the  precipitate  by  muriate  of  am* 
monia  red,  as  before;  so  that  although  the  grains  of  Bra- 
zilian platina  appear  to  be  free  from  iridium,  as  well  ai 
from  many  other  impurities  that  form  part  of  the  Peruvian 
ore,  yet  the  grains  of  native  palladium  that  accompany 
them,  afford  a  trace  of  this  ingredient,  and  occasion  a 
presumption  that  osmium  and  rhodium  may  hereafter 
appear,  when  we  can  obtain  this  mineral  in  larger  quan- 
tity. 

Since  the  whole  weight  of  metal  employed  in  the  last 
experiment  did  not  exceed  1-^  grain,  it  is  in  vain  to  at- 
tempt to  estimate  the  proportion  of  the  ingredients  ;  but  if 
■i  am  near  the  truth,  in  considering  the  quantity  of  the  red 
precipitate  as  about  one  fifth  of  a  grain,  of  which  less  than 
half  is  platina,  those  who  are  best  acquainted  with  the  in- 
tense colouring  power  of  iridium  may  endeavour  to  form  a 
conception  ot  the  extremely  small  quantity  that'  can  be 
present. 

As  soon  as  I  had  ascertained  the  existence  of  native  pair 
ladiura,  I  endeavoured,  by  examination  of  its  external  cha- 
racters, to  distinguish  its  appearance  from  that  of  the  sur- 
rounding substances,  and  I  found  it  by  no  means  difficult, 
although  no  difference  of  colour  could  be*discerned.  Hav- 
ing remarked  that  the  larger  fragment  appeared  rather 
fibrous,  and  that  the  fibres  were  in  some  degree  divergent 
from  one  extremity,  I  examined  the  remainder  of  the  small 
spec i men  which  had  originally  been  given  to  me,  and  by 
this  peculiarity  of  structure  I  soon  detected  a  third  frag- 
ment, which  upon  trial  proved  to  be  the  same  substance* 
By  favour  of  the  Chev.  de  Souza  I  was  also  permitted,  with 
this  view,  to  examine  the  specimen  which  remained  in  his 
possession,  and  had  soon  the  satisfaction  of  discovering  two 
more  fragments  of  the  same  mineral;  and  as  I  was  in  no 
one  instance  deceived  in  my  choice,  by  attending  to  the 
radiating  fibres,  I  am  in  hopes  that  this  external  character 
will  enable  persons  to  distinguish  that  metal,  in  situations 
where  they  have  not  an  opportunity  of  deciding  by  chemical 
experiment. 
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HIM.  On  an  Improvement  in  the  Manner  rf  dividing 
mtroiiuwical  Instruments.      By  Hexky    Cavundish, 

■^.,  P.tl.S.* 

Be  great  inconvenience  and  difficulty  in  the  common 
Bwd  of  dividing,  arises  from  the  danger  of  bruising  the 
Bions  by  potting  the  point  of  the  compass  into  them, 
■from  the  difficulty  of  placing  lhat  point  mid-way,  be- 
I  it  two  scratches  very  near  totrether,  without  its  slipping 
Birds  one  of  them  :  and  it  is  this  imperfection  in  the 
Bmon  process,  which  appears  to  have  deterred  Mr. 
Bighlon  from  using  it,  and  thereby  gave  rise  10  ihe  in- 
Bous  method  of  dividing  described  in  the  preceding  part 
I  volumcf.  This  induced  mc  to  consider,  whether 
Bibove-mentioned  inconvenience  might  not  be  removed, 
Bsiog  a  beam  compass  with  onlv  one  point,  and  a  mi- 
tope  instead  of  the  olher  ;  and  I  lind,  that  in  the  lol- 
Big  manner  of  proceeding,  we  have  no  need  of  ever 
Big  the  point  of  the  compass  into  a  division,  and  con- 
Benlly  that  the  great  ohjection  to  the  old  method  of  di- 
Big  is  entirely  removed. 

B  this  method,  it  is  necessary  to  have  a  convenient  sup- 
Bfor  the  beam  compass :  and  ihe  following  seems  to  me 
I  as  convenient  as  any.  Let  C  C  C  (1'late  V.  Fig.  1 .)  be 
Bircle  to  he  divided,  fi  B  B  a  frame  rcsiing  steadily  on  its 
B  and  made  10  slide  round  on  it  wilh  an  adjusting  imi- 
Bto  bring  it  to  any  required  point ;  dS  is  the  beam  com- 
fl  having  a  point  near  J,  and  a  microscope  M  made  to 
B  from  one  end  to  ihe  other.  This  beam  compass  is 
Borted  at  d,  in  such  manner  as  to  mm  round  on  this 
Bt  as  a  centre,  without  shake  or  loitering  ,  and  at  the 
me  it  re,-ts  on  anoiher  ^lpport,  which  can  readily  be 
Bred,  so  as  eilher  to  let  the  point  rest  on  the  circle,  or 
Bevent  its  touching  ii.  It  must  be  observed,  however, 
Bas  the  distance  of  d  from  the  centre  of  the  circle  must 
Biried,  according  to  the  magnitude  of  the  arch  to  lie 
led,  the  piece  on  which  (/  is  supported  had  best  be 
Bi  to  slide  nearer  to,  or  further  from,  the  centre;  but 
Bfraiuc  uiii^t  he  made  to  bear  constantly  against  the 
|  of  the  chele  to  be  divided,  so  that  the  distance  of  d 
I  tlie  centre  of  this  circle,  shall  not  alter  by  sliding  the 

I  ■  being  premised,  we  will  first  consider  the  manner 
BviJing  by  continued  bisection.     Let  F  aud  /  be  two 
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points  on  this  limb  which  are  to  be  bisected  in  f .  Take 
the  distance  of  the  microscope  from  the  point  nearly  equal 
to  the  chord  of  f  p ,  and  place  d  so  that  the  point  and  the 
axis  of  the  microscope  shall  both  be  in  the  circle  in  which 
the^divisions  are  to  be  cut.  Then  slide  the.  frame  B  B  B 
till  the  wire  of  the  microscope  bisects  the  point  F ;  an4 
having  lowered  the  support  at  $,  make  a  faint  scratch  with 
the  point. 

Having  done  this,  turn  the  beam  compass  round  on  the 
centre  d  till  the  point  comes  to  D,  where  it  must  rest  on  * 
support  similar  to  that  at  $;  and  having  slid  the  frame  till 
the  wire  of  the  microscope  bisects  the  point  f9  make  an- 
other faint  scratch  with  the  point,  which,  if  the  distance  of 
the  microscope  from  the  point  has  been  well  taken,  will  be 
very  near  the  former  scratch  ;  and  the  point  mid-way  be- 
tween them  will  be  the  accurate  bisection  of  the  arch  Ffy 
but  it  is  unnecessary,  and  better  not  to  attempt  to  place  a 
point  between  these  two  scratches. 

Having  by  these  means  determined  the  bisection  at  f, 
we  must  bisect  the  arches  F  p  and  f$  in  just  the  same 
manner  as  before,  except  that  the  wire  of  the  microscope 
must  be  made  to  bisect  the  interval  between  the  two  faint 
scratches,  instead  of  bisecting  a  point. 

It  must  be  observed  that  when  the  arch  to  be  bisected  » 
small,  it  will  be  necessary  to  use  a  bent  point,  as  otherwise 
it  could  not  be  brought  near  enough  to  the  axis  of  the  mi- 
croscope ;  and  then  part  of  the  rays,  which  form  the  image 
of  the  object  seen  by  the  microscope,  will  be  intercepted 
by  the  point;  but  I  believe,  that  by  proper  management 
this  may  be  done  without  either  making  the  point  too 
weak,  or  making  the  image  indistinct;  but  if  this  cannot 
be  done,  we  may  have  recourse  to  Mr.  Troughton's  expe- 
dient of  bisecting  an  odd  number  of  contiguous  divisions. 

It  must  be  observed  too,  that  in  the  bisections  of  all  the 
arches  of  the  same  magnitude,  the  position  of  the  point  d 
on  the  frame  remains  unaltered  ;  but  its  position  must  be 
altered  every  time  the  magnitude  of  the  arch  b  altered. 

It  is  scarcely  necessary  to  say,  that  the  bisections  thus 
made  are  not  intended  as  the  real  divisions,  hut .  only  as 
marks  from  which  they  are  to  be  cut.  In  order  to  make 
the  real  divisions,  the  microscope  must  be  placed  near  the 
point,  and  the  support  d  must  be  placed  so  that  d  J  shall  be 
a  tangent  to  the  circle  at  £•  The  wire  of  the  microscope 
must  then  be  made  to  bisect  one  of  these  marks,  and  a 
point  or  division  cut  with  the  point,  and  the  process  con- 
tinued till  the  divisions  are  all  made. 

It 
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It  is  plain  that  in  this  way,  without  some  further  pre> 
itioo,  we  must  depend  on  the  microscope  not  altering 
position  in  respect  of  the  point  during  the  operation  ; 
which  reason  I  should  prefer  placing  the  axis  of  the 
;  rose  ope  at  exactly  the  same  distance  from  the  centre  of 
tion  d,  as  ibe  point ;  but  removed  from  it  sideways,  by 
irly  the  semi-diameter  of  the  object  glass ;  so  that  (un- 
made the  division,  we  may  move  the  beam  compass  till 
division  comes  within  ihe  field  of  the  microscope,  and 
n  see  whether  it  is  bisected  by  the  wire,  and  consequently 
whether  the  microscope  has  altered  its  place. 
n  the  operation  of  bisection,  as  above  described,  it  may 
observed,  thai  if  the  two  scratches  are  placed  so  near  to- 
ner, that  in  making  the  second  the  point  of  the  compass 
is  into  the  burr  raised  by  the  first,  there  seems  to  be 
:ie  danger  that  (he  point  may  be  a  little  deflected  from 
true  course;  though    in  Bird's  account  of  his  method, 

0  not  find  that  he  apprehends  any  inconvenience  from 
One  way  of  obviating  this  inconvenience,  if  it  docs 

it,  would  be  to  set  the  beam  compass  not  so  exactly  to 

true  length,  as  that  one  scratch  should  run  into  the 
t  of  the  other  ;  but  as  this  would  make  it  more  difficult 
udge  of  the  true  point  of  bisection,  perhaps  it  might  be 
ter  to  make  one  scratch  extend   from   the  circle  towards 

centre,  and  the  other  from  it. 

t  is  clear,  that  the  entire  arc  of  a  circle  cannot  be  divided 
legrees,  without  trisection  and  quinquescclion  ;  and  I 
not  know  whether  our  artists  have  recourse  to  this  ope- 
on,  or  whether  they  avoid  it  by  some  contrivance  similar 
3ird's  ;  namely,  that  of  laying  down  an  arch  capable  of 
tinued  bisection:  but  if  the  method  of  quiuquesectiiui 
referred,  it  may  be  performed  by  either  of  the  three  ibl- 

ing  methods : 

First  Method.   . 
-*t  a  a  (Fig.  2)  be  the  arch  to  be  quinqoeseeled.     Open 

beam  compass  to  the  chord  of  one  fifth  of  this  arch  ; 
ig  the  microscope  to  a,  and  with  the  point  make  the 
itch  f;  then  bring  the  microscope  to  ft  and  draw  the 
itch  e ;  and  in  the  same  manner  make  the  scratches  d 

1  b.  Then  turn  the  beam  compass  half  round,  and  hav- 
brought  the  microscope  to  ct,  make  the  scratch  j3  :  and) 

feeding  as  before,  make  the  Scratches  $,  t  and  p.  Then 
true  position  of  the  first  qui  nquesec  tion  will  be  between 
nd  |3,  distant  from  /3  by  one  fifth  of  b  $ ,  and  the  se- 
id  will  be  distant  fiom  s  by  two  fifths  of  d$,  and  bo  on. 
Then,  in  subdividing  these  arches,  tad  Unking  the  trot 
divisions. 
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divisions,  the  wire  of  the  microscope,  instead  of  bisecting 
the  interval  between  the  two  scratches,  must  be  brought 
four  times  nearer  to  /9  than  to  b.  But  in  order  to  avoid 
the  confusion  which  would  otherwise  proceed  from  thia, 
it  will  be  necessary  to  place  marks  on  the  limb  opposite  to 
ail  those  divisions,  in  which  the  interval  of  the  scratches  t* 
not  to  be  bisected,  showing  in  what  proportion  they  are  to 
be  divided;  and  these  marks  should  be  placed  so  as  to  be  vi- 
sible through  the  microscope,  at  the  same  time  as  the 
scratches.  Perhaps,  the  best  way  of  forming  these  marks, 
would  be  to  make  dots  with  the  point  of  the  beam  com- 
pass contiguous  to  that  scratch  which  the  wire  is  to  be 
nearest  to,  which  may  be  done  at  the  time  the  scratch  it 
drawn. 

Perhaps  an  experienced  eye  might  be  able  to  place  the 
wire  in  the  proper  manner,  between  the  two  scratches^ 
without  further  assistance;  but  the  most  accurate  way 
would  be  to  have  a  moveable  wire  with  a  micrometer,  in 
the  focus  of  the  microscope,  as  well  as  a  fixed  one ;  and 
then  having  brought  the  fixed  wire  to  b,  bring  the  move- 
able one  to  0,  and  observe  the  distance  of  the  two  wires 
by  the  micrometer ;  then  reduce  the  distance  of  the  tiro 
wires  to  one  fifth  part  of  this,  and  move  the  frame  till  the 
moveable  wire  comes  to  0,  and  then  the  fixed  wire  will  be 
in  the  proper  position,  that  is  four  times  nearer  to  0  than 
to  b. 

It  will  be  a  great  convenience,  that  the  moveable  wire 
should  be  made  in  such  manner,  as  to  be  readily  distin- 
guished from  the  fixed,  without  the  trouble  of  moving  it* 

In  (his  manner  of  proceeding,  I  think  a  careful  operator 
can  hardly  make  any  mistake:  for  if  he  makes  any  con- 
siderable error  in  the  distance  of  the  moveable  wire  from 
the  fixed,  it  will  be  detected  by  the  fixed  wire  not  appearing 
in  the  right  position,  in  respect  of  the  two  scratches;  and 
as  the  mark  is  seen  through  the  microscope,  at  the  same 
time  as  the  scratches,  there  is  no  danger  of  his  mistaking 
which  scratch  it  is  to  be  nearest  to,  or  at  what  distance  ll 
is  to  be  placed  from  it. 

To  judge  of  the  comparative  accuracy  of  this  method 
with  that  of  bisection,  it  must  he  considered  that  the  arches 
*/S,  fi  i,  &c.  though  made  with  the  same  opening  of  the 
compass,  will  not  be  exactly  alike,  owing  partly  to  irregularU 
tics  in  the  brass,  and  partly  to  other  causes.  Let  us  suppose, 
tlierefore,  that  in  dividing  the  arch  a  a  into  five  parts,  the 
beam  compass  is  opened  to  the  exact  length,  but  that  from 
the  abovementioned  irregularities  the  arches  a  fi,  0  J,  *s, 

and 
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id  i  f  are  all  too  long  by  the  small  quantity  * ,  and  that 
.e  arches  af,  fe,  e  a,  and  d  b  are  all  too  short  by  tba 
.  ■  tity,  which  is  the  supposition  the  most  unfavour- 
|''  i  any  to  the"  exactness  of  the  operation;  then  the 
in  the  position  of  ,8  =  «,  and  the  point  £  em  At  in  the 
direction,  and  therefore  the  point  assumed  as  tbe  true 
inlof  quinquesection,  will  beat  the  distance  of  —  from 
and  the  error  in  the  position  of  this  point  =  *  X  if. 
By  the  same  way  of  reasoning,  the  error  in  the  position 
the  point  takeu  between  dand  S.=  >  x  8}. 
In  trisecting  the  error  of  each  point  =  *  X  If  J  and  in 
Isectine,  the  error  =  t ;  and  in  quadrisecting,  the  error  of 

iddle  point  =  3*. 

|  It  appears  therefore  that  in  trisecting,  the  greatest  error 

are  liable  to  does  not  exceed  that  of  bisection  in  a  greater 

portion  than  that  of  4  to  3  ]  but  in  quinquesectiug  the 

r  of  the  two  middle  points  is  9£  times  greater  than  in 

\         _      It  must  be  considered,  however,  that  in  tbe 

hod  of  continued  bisection,  toe  two  opposite  points 

t  be  found  by  quadrisection;  and  the  error  of  qutnque- 

ion  exceeds  that  of  quadrisection  in  no  greater  propor* 

|     than  that  of  six  to  five;  so  that  we  may  fairly  say, 

;    if  we  begin  with  quinquesection,  this  method  of  di- 

ing  is   not  greatly  inferior,  in  point  of  accuracy,  to  that 

continued  bisection. 

Second  Method, 
This  differs  from  the  foregoing,  in  placing  dots  or  scratches 
the  true  points  of  quinquesection  and  bisection,  before 
egin  to  subdivide.  For  this  purpose,  we  must  have  a 
Weflpe  placed  as  in  page  170,  first  par.  at  the  same  di- 
*  from  the  centre  ot  motion  as  the  point  is ;  and 
microscope  must  be  furnished  with  a  moveable  wire 
urn'; -meter,  as  in  page  171 ;  and  then  having  first 
:  the  fixed  wire  of  this  microscope  correspond  exactly 
|  ■  the  point,  we  must  draw  the  scratches  b  and  fi,  d  and 
Bee.  as  before,  and  bring  the  fixed  wire  to  the  true  point 
quinquesection  between  r>  and  £,  in  the  manner  directed 
page  226,  and  with  the  point  strike  tbe  scratch  or  dot  i 
if  we  please,  we  may,  for  further  security,  as  soon  as 
is  done,  examine,  by  meant  of  the  moveable  wire, 
ether  this  intermediate  scratch  or  dot  is  well  placed. 
|  advantage  of  this  method  is,  that  when  thupis  done, 
ay  subdivide  and  cut  the  true  divisions,  by  making 
re  of  the  microscope  bisect  the  intermediate  scratches, 
tcad  of  being  obliged  to  use  the  more  troublesome  ope- 
ration 
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ration  of  placing  it  in  the  proper  proportion  of  distance 
between  the  two  extremes. 

This  method  certainly  requires  less  attention  than  the 
former,  and  on  the  whole  seems  to  be  attended  with  con* 
siderably  less  trouble ;  but  it  is  not  quite  so  exact,  as  we 
are  liable  to  the  double  error  of  placing  the  intermediate 
poiut  and  of  subdividing  from  it. 

As  in  this  method  the  intermediate  points  are  placed  by 
means  of  the  micrometer,  there  is  no  inconvenience  in 
placing  the  extreme  scratches  I  and  j3,  &c.  at  such  a  di- 
stance from  each  other,  that  the  intermediate  one  shall  be 
in  no  danger  of  running  into  the  burr  raised  by  the  ex* 
tremes. 

Third  Method. 

Let  a  a  (Fig.  3.)  be  the  arch  to  be  quinquesected ;  lay 
down  the  arches  ab>  db9  and  d e,  as  in  the  first  method  j 
then  turn  tlie  beam  compass  half  round,  and  lay  down  the 
arches  a  /S  and  /3  £ ;  then,  without  altering  the  frame,  move 
the  moveable  wire  of  the  microscope  till  it  is  four  timet 
nearer  to  i  than  to  ey  and,  having  first  rubbed  out  the  for- 
mer scratches,  lay  them  down  again  with  the  compass 
thus  altered ;  but  as  this  method  possesses  not  much,  if 
any,  advantage  over  the  second,  in  point  of  ease,  and  is 
certainly  inferior  to  it  in  exactness,  it  is  not  worth  while 
saying  any  thing  further  about  it. 

It  was  before  said*,  that  the  centre  of  motion  of  the 
beam  compass  is  to  be  placed,  so  that  the  point  and  axis  of 
the  microscope  shall  both  be  in  the  circle  m  which  the  di- 
visions are  made ;  but  it  is  necessary  to  consider  this  more  ac- 
curately. Let  AJ(Fig.4.)  be  the  circle  in  which  the  scratches 
are  to  be  made,  I  the  point  of  the  beam  compass,  which 
we  will  suppose  to  be  exactly  in  this  circle,  d  the  centre  on 
which  it  turns,  and  Mm  the  wire  in  the  focus  of  the  mi- 
croscope, and  let  m  be  that  point  in  which  it  is  cut  by  the 
circle ;  and  let  us  suppose  that  this  point  is  not  exactly  in 
the  line  d$,  then,  when  the  beam  compass  is  turned  round, 
the  circle  will  cut  the  wire  in  a  different  point  ^,  placed  as 
much  on  one  side  of  d$,  asm  is  on  the  other,  so  that  if 
the  wire  is  not  perpendicular  to  d$,  the  arch  set  off"  by  the 
beam  compass,  after  being  turned  round,  will  not  be  the 
same  as  before ;  but  if  it  is  perpendicular,  there  will  be  no 
difference;  for  which  reason,  care  should  be  taken  to  make 
the  wire  exactly  perpendicular  tod  8,  which  is  easily  ex- 
#n;ined  by  observing  whether  a  point  appears  -to  run  along 

•  fag*  168, 
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hile  the  bran  compass  at  turned  a  linle  on  Us  centre. 
alia  necessary  to  take  care  thai  tbs  point  i  is  in  the 
if  the  circle,  while  the  bisection  t*  observed  by  the 
rcscope,  wfaicn  may  most  conveniently  be  obtained,  by 
ig  a  slop  on  the  support  on  which  that  end  of  the 
coaopas*  rest*.  If  proper  care,  however,  is  taken  in 
e  tbe  wtre  perpendicular,  no  great  nicety  is  required 
(ther  -q  thrs  or   a  tne  position  of  d. 

A  nut  her  thin?  ;o  be  attended  (o,  in  making  the  wire 
two  scratches,  is  to  take  care  that  it  bisects  them 
the  part   where  tbev  cut  the  circle  ;  for  as  the  wire  is 
t  perpendicular  U>  the  circle,  except  in  very  small  arches, 
a  plain,  that  if  >t  bisects  the  scratches  at  the  circle,  it 
II  uoi  bisect  'hem  si  a  distance  from  it. 
There  arc  many  particulars  in  which  my  description  of 
ic  apparatus  to  be  eattnloyad  wil!  appear  incomplete;  but 
there  is  'joining  in    u  which  seems  attended  with  dif- 
:ulty.  t  thought  u  best  not  to  enter  further  into  particu- 
ihau  was   necessary  to  explain  the  principle,  and   lo 
the  rest  to  any  artist  who  may  choose  to  try  it. 
is  difficult  to  form  a  proper  judgement  of  the  con- 
or  iocunvenieuct-s  of  this  method,  without  ex- 
hut,  as  far  as  I  can  judge,  it  must  have  much 
[vantage,  both  in  point  of  accuracy  and.  ease,  off*  that  of 
|vidiug  by    the  common   beam   compasses  :  but   it  very 
ly    may   be   thought  that  Mr.  Tmughlon's  method    is 
er  that!  cither.     Whether  it  is  or  is  not.  must  be  left  for 
cunu  uion  to  experience  and  the  judgement  of  artists. 
ch%  however,  mav  be  observed,  that  this,  as  well 
tree  trow  the  oir&culty  and  inaccuracy  of  setting 
point  of  a  compass  etactfc  in  the  centre  of  a  division. 
|  also  requires  much  less  apparatus  than  his,  and  is  free 
.11  any  danger  ul  error,  tram  the  slipping  or  irregularity 
llcr ;  in  which  respect  his  method, 
ivmh-..iiio.n^  uu-   "c;  lunoo*  aaed  by  him,  is  perhaps 
:utirvlv   free   from    iilijinfli     and,  what  with  some 
t  iua)  be  thought  a  considerable  advantage,  it  is  free 
the  uangvi  ot  mistakes  in  computing  a  table  of  errors, 
x  adjusting  a  sector  according  lo  the  numbers  of  that 
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XXIX.  On  M.  Bembtzriedbr's  erroneous  Calculation? 
of  the  Magnitudes  of  certain  musical  Intervals.  By 
Mr.  John  Farey. 

To  Mr.  Tilloch. 

Sm,  W  hen  I  some  time  ago  took  up  my  pen*,  to  combat 
the  erroneous  principles  advanced  by  Earl  Stanhope,  re* 
specting  the  accuracy  of  expressing  musical  intervals  by 
the  difference  of  the  lengths  of  strings  producing  the  sounds, 
I  thought  that  his  lordship  had  an  exclusive  claim  to  this 
and  other  similar  and  "  important  musical  truths/9  which 
he  has  advanced  ;  but  a  folio  work  opening  the  long-way 
was  this  day  put  into  my  hands,  entitled,  "  General  In- 
structions in  Music,"  by  M.  Beraetzrieder,  printed  at  Lon- 
don, about  the  year  1780  (as  I  have  been  told),  price  one 
guinea.    Who  after  stating,  at  page  92,  that  a  major  tone 

A  O  O  A  Am 

--  taken  from  a  minor  fourth  — ,  or  —  x  —  produces  ^- 
(which  he  calls  a  minor  third)  and  which  taken  from  a  fifth 
—,  or  —  x  —  produces  —  (which  he  calls  a  major  third), 

5  4  s 

and  mentioning,  that  —  and  —  are  ratios  usually  assigned 

to  the  3d.  and  IIId.,  thereon  subjoins  these  remarks : "  It  is 
"  probable,  that  the  facility  of  arithmetical  calculation  has 
"  teen  preferred   to  geometrical  exactitude:  besides,  the 

€t  difference  of  the  two  (major)  thirds  —  and  -~  is  no  mora 

"  than  —  (being  the  difference  of  ^  and  ^)  the  90th 

u  part  of  a  tone  (because  -—-  =  455  —  y)  which  is  let* 
tf  ter  perceived  by  the  understanding  than  by  the  ear ;  the 
"  (major)  third  j  is  a  90th  part  of  a  tone  lower  than  the 

u  third  -.    The  difference  of  the  two  minor  thirds  — 

Ml  £ 
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"  and  —  is  — ;  the  (minor)  third  —,   is  —  too  acute:0 

14:0  14SO  9  1 

for  as  above,— g  —_  =  —»_,  and  still  proceeding  at 

•  1x834  8  97  .  .  5    , 

above,  -^  =  — ;  or,  —  is  more  than  —  by  an  83 -*-  part 

of  the  same  tone  (-r)  as  above.  Now,  if  instead  of  taking 
the  numerical  differences  of  the  thirds,  in  Mr.  B.'s  erroneous 

*  See  pur  27tk  Volume,  page  198,  and  33d  Volume,  page  294  and  5<-~ 
£d*t«jl. 

method, 


to  On  the  Culture  of  Parsnips. 

Bet  hot!,  the  ratios  had  been  subtracted  thus,  — -  x  ~  =» 

Bo        ta         ,  r,        32        leo        so    ,  ,  ... 

E  =  -jrr>  ai"'  y  x  7"  =  7^  =  Tf  l,ie  results  would  be 

Be  major  comma  in  both  instances,  instead  of  one  beinr; 
moth,  and  the  other  an  S3J-rd  pari  of  a  tone,  neither  o*F 
Bhich  are  much  different  from  one  ninth  part  of  what  they 
mght  to  le,  being  altogether  the  produce  of  egregious 
Hindering;  for  the' major  comma  is  known  to  be  nearly 
le  8-£th  part  of  a  major  tone,  or  more  exactly,  9'4B  1 1 1  x 
B=  T.  And  thus  we  see,  that  the  error  of  a  whole  comma 
Isaid  by  this  gentleman  not  to  be  perceivable  by  the  car  ! 
Id  guided  as  I  suppose  by  the  above  erroneous  principle, 
I  has  added  to  the  confusion  which  already  reirined,  as  to 
m  si.:  m  1  s  of  intervals,  by  giving  many  new  and  absurd  ones; 
Br  instance,  he  calls  - -'..  -  a  superfluous  second,  although 
Besceeds  a  minor  third  in  magnitude,  gragg  "e  ea"s  a  ^i- 
■nished  third,  although  the  same  is  less  than  a  minor  tone, 
B  comma- deficient  major  second,  and  so  of  many  others. 
I  page  I  16  he  asserts,  that  1,  and  ■-  are  not  the  Har- 
B>nicals  or  "  replies"  of  a  sound,  but  1,  —  and  — -  ! 
(Hoping,  Sir,  that  this  will  be  the  last  time  that  I  shall 
Bve  toexpose  such  gross  ignorance  in  authors, on  the  nature 
fld  fundamental  principles  of  musical  calculation, 
m  I  remain  yours,  &c. 

BrtorinMr,  ISA  March  isio.  John  Farey. 


»X.  Off  the  Culture  of  Parsnips,  and  their  Utility  in 
Weeding  Caitle.  By  Chahles  Li;  Hahdv,  Esii.,  of  the 
■tWo/V,™,,*. 

Ik,  XI aviso  observed  in  the  book  of  Premiums  offered  bv 
I  Society,  thai  they  wished  for  information  on  the  culture  of 
Brsnips,  which  are  much  used  in  ihe  island  or  Jersev  j — as 
Bving  practised  it  lor  many  years,  I  take  the  liberty  to  com- 
Binicate  what  I  know  on  the  subject,  with  the  result  of 
lie  comparative  experiments. 

■The  culture  of  parsnips  and  beans  is  looked  upon  as  one 
Bthe  regular  courses  of  crops  in  the  island.  There  is  uu 
Bmer,  be  the  extent  of  his  grounds  ever  so  small,  who 
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does  not  yearly  plant  a  proportionate  quantity,  for  the  pur- 
pose of  fattening  his  bogs  and  cattle,  or  of  feeding  his  milch 
cows. 

A  few  years  ago,  the  culture  of  potatoes  was  substituted 
by  some  farmers  to  that  of  parsnips,  and  apparently  with 
advantage;  but  further  experience  has  brougnt  them  back 
again  to  their  former  practice.  Potatoes  produce  more 
weight  and  measure  on  a  given  extent  of  ground,  and  may 
be  cultivated  with  less  expense  ;  still  the  parsnip  is  found  to 
answer  best  for  the  farmer's  purpose.  A  perch  of  the  island, 
which  is  twenty-four  square  feet,  will  produce  on  an  average 
crop,  seven  cabots  of  potatoes,  each  weighing  forty  pounds; 
the  same  extent  in  parsnips  will  only  average  six  cabots, 
which  weigh  only  thirty-five  pounds  each,  making  twenty 
pounds  weight  in  favour  of  the  potatoes  $— but  they  are  not 
so  nutritious  as  parsnips. 

Parsnips  will  thrive  almost  any  where,  but  better  in  a 
deep  stiff  loam.  They  are  generally  cultivated  in  the  island 
after  a  crop  of  barley,  in  the  following  manner. — At  the 
end  of  January  or  the  beginning  of  February,  the  soil,  which 
requires  for  that  purpose  to  be  stirred  from  the  bottom,  is 
either  dug  with  spades  after  a  skimming  plough,  or  with 
two  ploughs  of  different  shapes  following  one  another.  The 
latter  of  the  two,  invented  some  years  ago  by  a  farmer  in 
the  island,  will  go  to  a  depth  of  fifteen  inches.  In  both 
these  ways  the  neighbouring  fanners  assist  each  other:  in 
the  season,  it  is  not  uncommon  to  see  forty  or  fifty  men  in 
one  field  digging  after  a  plough.  When  the  large  plough 
is  used,  less  men  are  required,  but  more  strength  of  cattle ; 
two  oxen  and  six  horses  are  the  team  generally  used.  Those 
days  are  reckoned  days  of  recreation,  and  tend  to  promote 
social  intercourse  among  that  class  of  men. 

After  the  ground  has  been  tilled  in  this  way,  it  is  coarsely 
harrowed,  and  a  sufficient  number  of  women  are  provided 
to  plant  beans.  These  are  dibbled  in  rows  three  by  three 
:  : : : :  at  the  distance  of  five  feet  from  row  to  row. 
Two  women  may  plant  one  vergee  in  a  day :  two  vergees 
and  a  half  being  equal  to  an  English  acre.  Three  sixtenmers 
of  parsnip  seed  (about  j  of  a  Winchester  bushel)  are  then 
sown  upon  each  vergee,  and  the  whole  is  finely  harrowed* 

This  crop  now  requires  no  attendance  till  the  month  of 
May,  when  weeding  becomes  necessary.  This  is  the  most 
expensive  part  of  the  culture.  It  is  generally  done  by  hand, 
with  a  small  weeding  fork ;  and  as  the  parsnips  require  to 
be  kept  very  clean,  the  expense  is  proportionate  to  the 
quantity  of  weeds.    This  last  summer  four  women  were  em- 
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[)loyed  twenty -eight  clays  each  ip  weeding  about  five  vergee*. 
[  tried  a  few  perches  with  the  hand-hoe,  and  thinned  them 
like  turnips;  they  proved  finer  than  those  which  were 
tand -weeded.  In  Guernsey  they  make  use  of  the  spade  for 
hat  purpose. 

In  the  beginning  of  September  the  beans  are  pulled  up 
Tom  among  the  parsnips,  and  about  the  latter  end  the 
Tigging  begins.  The  instrument  used  is  the  common  three- 
longed  fork.  This  work  is  done  gradually  as  the^cattle 
vant  them,  till  the  ground  requires  to  be  cleared  for  sovv- 
ng  wheat,  which  after  parsnips  is  generally  done  about  the 
niddle  of  December.  They  are  reckoned-an  excellent  fal- 
ow  for  that  kind  of  grain,  and  the  finest  crops  are  generally 
hose  which  succeed  them  :  as  it  is  a  tap-root?d  plant,  it 
loes  not,  like  the  potatoe,  impoverish  the  surface,  but 
eaves  it  mellow  and  free  from  weeds,  to  a  succeeding  crop. 

When  parsnips  require  to  be  kept  for  the  use  of  cattle, 
hey  are  brought  dry  under  sheds,  and  will  keep  good  with-. 
>ut  any  care  till  the  end  of  March.  Should  they  require 
o  be  kept  longer,  they  are  laid  in  double  rows  over  one 
mother,  their  heads  outward,  with  alternate  strata  of  earth, 
vhich,  when  finished,  have  the  appearance  of  small,  walla, 
>r,  if  made  circular,  of  small  towera.  Those  for  seed  are  al- 
vays  preserved  in  this  manner,  and  sometimes  carrots  and 
>eets  for  culinary  purposes. 

Parsnips  are  not  injured  by  frost;  after  having  been  fro- 
:en,  they  are  fit  for  vegetation  :  the  only  sensible  alteration 
s  their  acquiring  a  sweeter  taste,  and  by  that  perhaps  be- 
oming  more  nutritive.  They  are  given  raw  to  hogs  and  to 
torned  cattle.  Though  horses  are  fond  of  theseroots,  they 
re  not  suffered  to  eat  them,  as  they  make  them  languid, 
nd  are  apt  to  injure  their  sight.  Their  leaves  when  wet  are 
o  caustic  as  to  blister  the  hands  of  the  weeders,  and  some- 
imes  to  occasion  a  violent  inflammation  iu  the  eyes  and 
dders  of  the  cattle  feeding  upon  them. 

Cows  fed  on  parsnips  in  the  winter  months,  giveagreater 
uantity  of  milk  and  butter,  and  of  better  flavour,  than 
hose  fed  upon  potatoes.  The  butter  is  nearly  equal  to  that 
rom  spring  grass.  Though  the  root  of  this  plant  has  the 
uality  of  improving  that  article,  it  must  he  observed,  that 
le  leaves  give  it  a  very  disagreeable  taste,  which,  however, 
;  of  no  consequence  when  intended  to  be  potted,  as  it  goes 
ffin  a  short  time. 

Parsnips  are  dangerous  food  for  sows  before  they  farrow, 
nd  might  occasion  them  to  lose  their  litter.  Hogs  may  be 
Utened  with  them  in  about  six  weeks.     It  is  the  custom 
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during  that  time,  to  thicken  their  swill  with  4he  meal  of 
beans  and  oats  ground  together.  Pork  fattened  in  this  way 
is  very  firm,  and  does  not  waste  in  boiling. 

Horned  cattle  may  be  fattened  with  parsnips  in  about 
three  mouths.     I  never*  knew  them  used  for  sheep. 

It  is  the  general  opinion  in  the  island,  that  hogs  or  cattle  , 
fed  on  parsnips  may  be  brought  in  a  condition  for  slaughter- 
ing in  less  time,  and  with  half  the  quantity  that  would 
be  required  of  potatoes.    The  butchers  are  sensible  of  the 
superiority  of  the  former,  and  will  give  a  halfpenny  per 

Eound  more  for  cattle  Fattened  with  them,  than  for  such  as 
ave  been  fed  any  other  way.     Upon  inquiry  I  was  inform* 
ed,  they  always  contained  a  greater  quantity  of  tallow. 

This  I  believe  to  be  a  full  account  of  the  culture  and  pse 
of  the  parsnip,  and  a  just  comparison  with  the  potatoe. 
Should  the  Society-  wish  any  further  information,  either  on 
this,  or  on  my  Telegraph,  I  shall  think  myself  in  duty 
bound  to  give  .it. 

I  remain,  sir, 
Your  most  obedient  humble  servant, 

Charles  lb  Hardy* 

The  above  communication  was  accompanied  with  certi- 
ficates of  the  correctness  of  the  statements  which  it  contains* 


XXXI.  Analysts  of  the  Carbonated  Chalybeate  Well,  lately 

discovered  at  Middleton  Hall,  the  Seat  of  Sir  William 

Paxton,   Kt.y    near  Llanarthney   in   Carmarthenshire. 

Communicated  by  Mr.  Howell.  The  Analytical  Results 

from  an  Analysis  of  Mr.  Accum. 

JVIedicinal  waters  have  from  time  immemorial  been 
much  resorted  to  by  the  afflicted  ;  and  many  traditionary 
as  well  as  written  accounts  of  their  virtue's  have  been  trans- 
mitted from  one  age  to  another. 

During  the  first  efforts  of  science,  accident  seems  to  have 
given  some  of  these  waters  an  illegitimate  value,  and  pre* 
judice  or  fiction  clothed  others  with  mystery. 

Before  the  Christian  sera,  the  effects  of  particular  waters 
were  known ;  and  to  some,  such  as  the  fabled  waters  of 
Lethe,  supernatural  powers  were  attributed.  Soon  after  the 
commencement  of  that. sera,  medicinal  springs  increased 
every  where,  and  superstition  found  in  almost  every  situa- 
tion a  holy  or  canonized  well.  The  first  rays  of  reform- 
ation exposed  the  impotency  of  many,  and  the  unchastened 
glare  that  too  often  leads  into  extremes,  brought  others  de- 
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iredly  into  contempt.  Those  individuals,  however,  who 
I  received  benefit  from  particular  springs,  could  not  for- 
their  obligations ;  and  others  being  daily  relieved,  a  series 
evidence  presented  itself  that  could  not  be  resisted  ;  and 
refore  a  few  springs  retained  their  celebrity,  whilst 
ers  fell  into  deserved  neglect. 

The  medicinal  spring  under  consideration  has  been  lately 
:overed  in  the  park  of  Sir  William  Paxton,  at  Middletou 
II,  near  Llanarthnev.  The  medicinal  effect  which  this 
ing  has  already  produced,  bids  fair  to  hope  that  this  water 
I  occupy  a  very  distinguished  place  among  those  fountains 
lealth  which  can  never  be  viewed  with  indifference.  The 
er  of  this  spring  has  been  analysed  by  Mr.  Accum  of 
idon.  Omitting  to  state  the  analytical  processes  by  which 
;  philosopher  renders  his  results  legitimate,  it  will  besuf- 
?nt  to  announce  the  summary  of  the  analysis,  which  is  as 
ows: 

Gazeous  Contents  in  100  Parts. 

cubic  inches. 

Carbonic  acid  gas       •     -     •     -     -     16* 50 
Atmospheric  air    -     -     -     •     -     -      4*50 

Cubic  inches  21* 
Solid  Contents  in  100  Parts. 


Carbonate  of  iron  ------  $«25 

Muriate  of  soda  ------  6*00 

Carbonate  of  lime  ------  4'73 

Muriate  of  lime  ------  S'23 

Sulphate  of  lime  ------  2*00 

Grains  21-25 


All.  On  the  Preparation  of  a  Fibrous  Substance  from 
Sfciiw  Stalks*  applicable  to  the  Uses  for  which  Hemp  is 
mployed.  By  the  Rev.  James  Hall,  of  Walthamstow*. 


l%  1  iiovoh  it  has  not  been  attended  to,  nor,  so  far  as 
unv%  has  ever  been  mentioned  by  any  one,  yet  it  is  cer- 
i  that,  according  to  its  size,  every  bean  plant  contains 
,n  20  to  33  filaments,  or  fibres,  running  up  on  the  out- 
",  under  a  thin  membrane,  from  the  root  to  the  very  top 

Horn  i^'tmtWKs  iff  the  Society  for  the  Encouragement  of  Arts,  Manufac 
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rUil  k*r  thU  communication. 
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all  around,  the  one  at  each  of  the  four  corner*  being  ralAsf 
thicker  and  stronger  than  the  rest.  It  is  also  certain  thai* 
next  to  Chinese,  or  sea-grass,  in  other  words,  the  materia) 
with  which  hooks  are  sometimes  fixed  to  the  end  of  fishing 
lines,  the  filaments  or  hempen  particles  of  the  bean  pUot 
are  among  the  strongest  yet  discovered.  These  with  aliltjt 
beating,  rubbing  and  shaking,  are  easily  separated  from  tbf 
strawy  pait,  when  the  plant  has  been  steeped  10  or  19  days 
in  water;  oris  damp,  and  in  a  state  approaching  to  fern)eo~ 
tation,  or  what  is  commonly  called  rotting.  Washing  at*d 
pulling  it  through  hackles,  or  iron  combs,  first  coarse  an4 
then  finer,  is  necessary  to  the  dressing  of  bean  hemp  ;  and* 
bo  far  as  I  have  yet  discovered,  the  easiest  way  of  separating 
the  filaments  from  the  thin  n>embraue  that  surrounds  tbejKu 

From  carefully  observing  the  medium  number  of  bean* 
plants  in  a  square  yard,  in  a  variety  of  fields  on  both  sulfa 
the  Tweed,  as  well  as  in  Ireland,  and  multiplying  them  by 
4840,  the  number  of  square  yards  in  an  acre,  and  then 
weighing  the  hemp  or  filaments  of  a  certain  number  of 
these  stalks,  I  find  that  there  are  at  a  medium  about  2cwU 
of  hemp,  or  these  filaments,  in  every  acre,  admirably  cal- 
culated for  being  converted  into  a  thousand  articles,  wheip 
atrength  and  durability  is  of  importance,  as  well  as,  with  ft 
little  preparation,  into  paper  of  all  kinds  ;  even  that  of  the 
most  delicate  texture. 

Now  since  there  are  at  least  200,000  acres  of  ticks,  horse 
and  other  beans,  planted  in  Great  Britain  and  Ireland,  and 
since,  where  there  is  not  machinery  for  the  purpose,  the  poor, 
both  young  and  old,  females  as  well  as  males,  belonging  -to 
each  of  the  9700  parishes  in  England,  &c.  where  beans  are 
raised,  might  (hemp  having  risen  of  late  from  60  to  120 
pounds  per  ton)  be  advantageously  employed  iu  peqling,  or 
otherwise  separating  these  filaments  from  the  strawy  part  of 
the  plant,  alter  the  beans  have  been  thrashed  out ;  I  leave 
it  to  the  feelings  of  the  Society  for  the  Encouragement  of 
Arts,  &c.  to  judge  of  the  importance  of  the  idea  held  out 
here,  not  only  to  the  poor,  but  to  the  land-holders  and  the 
community  at  large. 

It  is  nearly  twelve  months  since,  by  analysing  its  com«* 
ponent  parts,  I  discovered  hemp  in  the  bean  plant.  I  would 
jjave  written  to  youthen,  Sir,  on  the  subject,  and  sent  a 
specimen,  but  that  I  was  trying  experiments  with  other 
plants,  as  I  am  during  my  leisure  hours  doing  at  present  ; 
and  I  wished  to  ascertain  ih  what  degree  this  species  of 
hemp  is  liable  to  injury  from  different  situations,  and  the 
changes  of  the  atmosphere.     With  a  view  to  this,  I  exposed 
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parcel  nearly  19  months,  to  all  the  varieties  of  the  air 
bin  doors,  and  kept  another  nearly  as  long  constantly 
er  water,  and  find  them  not  inlhe  least  injured.  The 
;f  difference  I  perceive  is,  that  the  one*  kept  constantly 
er  water,  namely  the  whitest  of  the  specimens  sent  you, 
assumed  a  rich  silky  gloss,  ftnd  a  much  more  agreeably 
>ur  than  it  had  before. 

tut  though  this  is  the  case  with  beao-herap  qfier  it  ia 
ned  and  dressed,  and  which,  though  stiff  and  hard  when 
,  is  pliable  and  easily  managed  when  rather  damp  or  wet, 
eems  otherwise  witn  it  previous  to  its  being  separated 
n  the  straw.  If  bean-straw*  be  kept  for  years  under 
er,  or  quite  dry,  it  produces,  I  find,  hemp  as  good  and 
tras  at  first.  But  if  the  Straw  bf  sometime*  wet  and 
letimes  dry,  the  filaments  or  fibres  are  apt  to  be  injured, 
\  specimens  of  bean-hemp  accompanying  this  letter,  ia 
form  of  oakum  for  caulking  ships,  having  been  long 
osed  to  the  varieties  of  the  weather,  previous  to  being 
irated  from  the  straw,  is  a  proof  of  its  being  considerably 
1  red.  If  the  straw  of  the  Deaii  was  scattered  thin  on  the 
and,  and  exposed  to  the  weather  for  two  or'  three 
iths,  I  have  uniformly  foundtth&t  the  hemp,  or  fibres, 
loosened,  and  easily  separated  from  the  strawy  part, 
lout  any  other  process  than  merely  beating.  Tubbing  and 
ting  them,  and  perhaps  this  is  the  easiest  wfcy  of  obr 
ing  bean  hemp;  but  then,  from  being  thus cjpoaed, 
the  fermentation  that  takes  place  hi  the  strawy  part, 
ch  is  of  a  spongy  nature,  communicating  itself  to  the 
?s,  or  hemp,  I  find  that  these  are  generally  leas  or  more 
red,  though  not  so  much  so,  in  my  opinion,  as  to  pre* 
t  them  from  being  excellent  materials  tor  making  paper. 
have  also  found,  and  the  importance  of  the  idea  will, 
>pe,  be  an  excuse  for  mentioning  it  here,  that,  though 
water  in  which  bean  straw  has  been  put  to  steep,  in  a 
days  generally  acquires  a  black  colour,  a  blue  scum 
a  peculiar  taste,  yet  cattle  drink  it  greedily,  and  seemed 
;ned  by  it.  But  my  experiments  have  hitherto  been  on 
limited  a  scale  to  be  able,  in  a  satisfactory  manner,  to 
rtain  this  last  circumstance.  When  the  water  in  which 
1  straw  has  been  put  to  steep,  becomes  foetid,  which  I 
it  is  scarcely  more  apt  to  .become  than  common  stag- 
t  water,  on  being  stirred  by  driving  horses  or  cattle 
►ugh  it,  by  a  stick,  or  in  any  other  way  set  in  motion, 
is  the  case  with  all  putrid  water,  even  the  ocean  itself,) 
foetid  particles  fly  off,  and  the  effluvia  dies  away. 
/hen  straw  is  to  be  steeped  for  bean  hemp,  the  beans 
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are  to  be  thrashed  in  a  mill  :  the  beans  should  be  put  to  the 
mill,  not  at  right  a?/glt:s,  but  op  a  parallel,  or  nearly  so, 
with  the  rollers,  else  the  straw,  particularly  it"  the  beans 
are  very  dry,  is  apt  to  be  much  cut.  If  the  straw  is  not 
to  be  steeped,  on  putting  the  beans  to  be  thrashed  at  right 
angles,  or  nearly  so,  with  the  rollers  of  the  mill,  a  certain 
proportion  of  the  fibres, or  hemp,  may  easily  be  got  from  the 
straw,  these  being  in  general  not  so  much  cut  as  the  straw  ; 
but  often  found  torn  off  and  hanging  about  it  like  fine  sew- 
ing threads.  The  hemp  thus  taken  off,  though  its  lying 
under  water  for  months  would  do  it  no  harm,  requires  only 
to  be  steeped  a  few  minute!*,  drawn  through  a  hackle  and 
washed,  previous  to  its  being  laid  up  for  use.  If  the  hemp, 
or  fibres,  collected  in  this  way  (which  is  a  fine  light  busi- 
ness for  children,  and  such  as  are  not  able  for  hard  work, 
and  which  requires  no  ingenuity),  are  intended  only  for 
making  paper,  they  require  neither  steeping  nor  hacklings, 
but. only  to  be  put  up  into  parcels  and  kept  dry  till  sent  off* 
to  the  manufacturer. 

The  straw  of  beans  contains  a  saccharine  juice,  and  is 
highly  nutritive,  perhaps  more  so  than  any  other ;  and,  like 
clover,  the  primings  of  the  vine,  the  loppings  of  the  fig- 
tree,  &c.  produces  a  rich  infusion,  and  commonly  fine 
table-beer,  as  well  as  an  excellent  spirit  by  distillation.  It 
is  the  hemp  or  fibres  that  prevents  cattle  from  eafing  it. 
These,  like  hairs  in  human  food,  make  cattle  dislike  it. 
The  collecting  of  it,  therefore,  should  never  be  neglected, 
nor  the  boys  and  girls  in  workhouses  and  other  places  bo 
permitted  to  be  idle,  while  business  of  this  kind  would  evi- 
dently tend  both  to  their  own  and  their  employers'  ad- 
yantage. 

It  is  a  fact,  that  about  the  generality  of  mills  for  beating  ^ 
and  dressing  hemp  and  flax,  a  large  proportion,  in  some  in- 
land places  both  of  Great  Britain  and  Ireland,  amounting 
nearly  to  one-half  of  what  is  carried  thither,  is  either  left 
there  to  rot,  under  the  name  of  refuse,  or  thrown  away  as 
of  no  use,  because  too  rough  and  short  for  being  spun  and 
converted  into  cloth.  Now,  from  the  experiments  I  have 
tried,  and  caused  to  be  tried,  1  have  uniformly  found,  that 
though  too  rough  and  short  for  being  converted  into  cloth, 
even  of  the  coarsest  kind,  the  refuse  of  hemp  and  flax,  on 
being  beat  and  shaken,  so  as  to  separate  the  strawy  from  the 
stringy  particles,  which  can  be  done  in  a  few  minutes  by  a 
mill  or  hand  labour,  as  is  most  convenient,  becomes  thereby 
as  soft  and  pliable,  and  as  useful  for  making  paper,  as  the 
longest,  and  what  is  reckoned  the  most  valuable  part  of  the 
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,  aflcr  it  has  been  converted  into  cloth  and  worn  I 

1  In  its  natural  state,  it  is  true  the  refuse  of  hemp  and  0 
I  generally  of  a  brown  and  somewhat  dark  colour.  B 
!'■■.■:  of  ■  1.11  ?  By  the  application  of  muriatic  acid,  oil 
Btriol,  or  other  cheap  ingredient,  well  known  to  the  cr 
as  well  as  to  every  bleacher,  such  refuse,  withe 
in  ike  least  injured  for  making  paper,  can,  in  a  f 
if  necessary,  be  made  as  white  as  the  finest  cambr 
I  There  are,  at  a  medium,  published  in  London,  evt 
I  ■  ■.  ■:..:,  16,000  newspapers,  and  every  evening  abc 
■  ,000.  Of  those  published  every  other  day  there  are  abc 
1,000.  The  Sunday  newspapers  amount  to  about  3.S.0C 
li '  there  are  nearly  30,000  other  weekly  papers,  maki 
1  all  the  enormous  sum  of  345,000  per  week.  At  a  n 
lum  SO  newspapers  are  equal  to  one  pound — hence  i 
'  :  amount  to  about  3  tons  per  week,  or  260  ton*  | 
B,  But  though  this,  perhaps,  is  not  one-half  of  i 
expended  in  London  on  periodical  publications,  a 
may  becalled  fugacious  literature,  and  not  oue-foui 
f  what  is  otherwise  consumed  in  printing-bouses 
.tv  at  large,  yet  there  are  materials  enough  in  i 
of  the  hemp  and  flax  raised  in  Britain  and  Ireland 
1.  this  and  much  more. 

1  Nor  is  this  all  :  for  as  the  bine  or  straw  of  hops,  a  c 
[..-.;  well  known  to  the  Society,  contains  an  excelli 
p  fur  making  many  articles,  so  also  will  it  prove  a  m 
Rent  material  for  making  all  kinds  of  paper.     And  il 
:t,  that  were  even  the  one-half  of  the  bine  of  hops  raii 
ic  counties  of  Kent  Sussex,  and  Worcester,  instead 
g  thrown  away,  or  burnt,  after  the  hops  are  picked, 
rmmOnlv  done,  steeped  for  ten  or  twelve  days  in  wai 
u  ,u  in  the  same  way  as  is  done  with  hemp  and  flax,  i 
ndeiU  of  what  might  be  gut  from  bean-hemp,  am 
■tv  of  articles  well-known  to  the  Society,  there  woi 
jund  annuallv  materials  enough  for  three  times  the  qui 
Ity  of  paper  used  in  the  British  dominions. 
I  have  the  honour  to  be, 
with  much  respect, 
Sir, 
Your  most  humble  servant, 

James  Hill. 

Jtrtatham,  J,in.  P,  IPO!). 

3  C.  Taylor,  M.  D.  Sec. 

Certifica 
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Certificates  of  the  Truth  of  the  foregoing  Statement. 

Streatham,  Surry,  Jan.  9,  1809. 

We,  the  undersigned,  do  hereby  certify,  that  the  speci- 
mens of  hemp  inclosed  and  sealed  up  by  us,  addressed  to 
Dr.  Taylor,  secretary  to  the  Society  for  the  Encourage- 
ment of  Arts,  Manufactures,  and  Commerce,  Adelpni, 
Strand,  are  the  produce  of  common  bean  straw  : — That  we 
never  saw  nor  heard  of  bean  hemp  till  lately  ;  when  the 
Rev.  James  Hall,  who  resides  here  at  present,  was  trying 
experiments  respecting  it  at  Mr.  Adams's  farm,  Mount  Nod, 
and  other  parts  of  this  parish  : — That,  in  the  present  ob- 
structed state  of  commerce  with  the  continent,  it  appears 
to  us  the  discovery  of  bean  hemp  may  be  extremely  useful 
to  the  manufacture  of  canvass,  ropes,  paper,  &c. ;—  and  that, 
as  it  affords  a  new  and  important  prospect  of  employment 
for  the  poor,  we  think  Mr.  Hall,  the  discoverer,  is  deserv- 
ing of  the  approbation  of  the  public.  We  shall  only  add, 
that  as  the  Society  for  the  Encouragement  of  Arts,  Ma- 
nufactures, and  Commerce,  have  contributed  so  often  in  a 
high  degree  to  the  exertion  of  genius,  the  improvement  of 
the  arts,  and  the  public  good,  we  have  no  doubt  but  they 
will  not  only  take  the  proper  steps  to  prosecute  the  discovery 
and  encourage  the  manufacture  of  bean  hemp,  but  also,  by 
some  mark  of  their  favour,  show  their  approbation  of  Mr. 
Hall's  merit  in  the  discovery  he  has  made,  as  well  as  of  his 
high  public,  spirit  and  liberality  in  communicating  the  dis- 
covery to  the  public  without  reserve. 

William  Adams,  Mount  Nod. 

Edward  Bullock,  Curate. 

Wm.  Gardner,  Surgeon. 


Streatham,  Surry,  Jan.  9,  1809. 

These  are  to  certify  to  the  Secretary  of  the  Society  for 
the  Encouragement  of  Arts,  &c.  London,  and  all  whom  it 
may  concern,  that  having  seen  (at  first  to  our  astonishment) 
the  Rev.  James  Hall,  who  has  resided  here  for  some  time 
past,  procuring  hemp  from  common  bean  straw,  steeped 
some  days  in  water,  we  steeped  some  also,  and  easily  got 
hemp  from  it ;  there  being  no  mystery  in  the  matter  more 
than  merely  steeping  the  straw,  peeling  off  the  hemp,  and 
then  washing  and  cleaning  it,  by  pulling  it  through  a  hackle 
or  comb. 

These  are  also  to  certify,  that  having  tried  bean  hemp, 

and 
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I  found  it  to  take  both  wax  and  rosin,  we  have  sewed 
h  it,  and  find  the  fibres  of  which  it  consists  in  general 
strong,  that  the  leather  never  failed  to  give  way  sooner 
n  the  seam.  We  have  only  to  add,  that  as  hemp  has  of 
:  become  uncommonly  dear,  while  much  of  it  is  bad, 
anxiously  wish  the  prosecution  of  the  discovery,  and 
appearance  of  bean  hemp  in  the  market ;  and  shall,  so 
n  as  we  hear  of  its  being  spun  and  on  sale,  he  among 
first  to  purchase  and  use  it. 

JohnHoune,  Shoemaker. 

Thomas  Alford,  Shoemaker. 


Letter  from  Mr.  Humey  of  Long  Acre,  to  t/te  Rev. 

James  Hall. 

1,  I  inclose  a  specimen  of  the  bean  filaments  or  thread 
ich  have  been  submitted  to  the  bleaching  process.  The 
ture  and  strength  seem  not  in  the  least  to  nave  been  im- 
red,  but  retain  the  primitive  tenacity ;  and  I  am  persuaded 
;  substance  will  prove  an  excellent  substitute  for  hemp 
I  flax,  for  the  manufacture  of  various  kinds  of  paper, 
dage,  and  other  materials.  I  did  not  find  more  difficulty 
iccomplishing  the  bleaching  of  this  than  in  o^ier  vege- 
les  which  I  have  occasionally  tried,  and  I  believe  this 
cle  is  susceptible  of  a  still  greater  degree  of  whiteness* 

I  remain,  sir, 

Your  very  obedient  servant,  *" 

Jos.  Hume. 

g  Acre,  Feb.  24,  1S07. 

letter  from  Mr.  hL  Davy  to  the  Rev.  James  Hall. 

i,  I  shall  inclose  in  this  paper  a  small  quantity  of  the 
n  fibres,  rendered  as  white  as  possible  by  chemical  means, 
t  seems  to  bear  bleaching  very  well ;  and,  as  to  chemical 
perties,  differs  very  little  from  hemp. 
.  he  question,  Whether  it  is  likely  to  be  of  useful  applica- 
i,  is  a  mechanical  one,  and  must  be  solved  by  experiments 
it*  comparative  strength.  lam,  sir, 

Your  obedient  humble  servant, 

H.  Daw. 
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XXXIII.  On  Crystallography.    By  M.  Hauy.  ,  Translated 
from  the  last  Paris  Edition  of  his  Trait6  de  Mine>alogie. 

[Continued  from  p.  15S.] 
OF   MINERALOGICAL   METHODS. 

All  the  productions  of  nature,  considered  in  the  pointof 
view  in  which  she  presents  them  directly  to  our  eyes,  form 
a  picture  complicated  with  a  multitude  of  details,  in  the 
midst  of  which  the  eye  is  lost  at  the  first  glance,  and  sect 
every  thing  at  once  without  distinguishing  any  thing. 

With  the  view  of  facilitating  the  study  of  this  picture, 
there  have  been  contrived,  with  respect  to  mineralogy,  at 
with  zoology  and  botany,  methodical  distributions  of  the 
subjects  which  are  therein  embraced;  their  different  parts 
have  been  dissected  in  imagination,  so  as  to  form  a  kind  of 
factitious  table,  with  which  we  may  afterwards  compare  the 
former,  and  which  serves  it  as. a  kind  of  explanation. 

However  slightly  we  reflect  on  the  progress  of  these 
methodical  arrangements,  we  may  easily  perceive  that  they 
are  founded  on  the  faculty  possessed  by  the  human  mind 
of  regarding  certain  qualities  in  an  object,  by  abstracting 
others;  and  of  raising  ourselves  gradually  from  particular 
to  general  ideas. 

Thus,  when  speaking  of  an  oak  as  a  determinate  object 
which  I  can  point  out  with  my  finger,  I  make  no  abstrac- 
tion ;  I  consider  in  the  object  which  I  name,  all  the  qualities 
that  can  accord  with  it  :  in  a  word,  1  designate  an  indivi- 
dual, z.  i.,  a  being  which  has  a  particular  existence.  But 
if,  in  pronouncing  the  word  oak,  I  have  not  seen  any  par- 
ticular oak,  then  1  abstract  the  idea  of  a  particular  ex-* 
istence ;  I  designate  in  general  a  collection  of  individuals 
similar  in  all  their  parts,  and  this  collection  is  what  is  called 

a  SPECIES. 

The  sense  in  which  I  have  taken  the  word  Oak  (or 
Quercus)  is  that  which  every  body  attaches  to  it  in  ordinary 
language.  Now,  on  comparing  the  individuals  of  the 
species  in  question  with  those  of  another  species,  to  which 
the  name  of  Holm  Oak  (Ilex)  has  been  given,  I  remark 
that  the  latter  have  the  organs  of  the  flower  similarly  con- 
structed, and  that  their  fruits  are  acorns  also  ;  but  that  they 
differ  from  each  other  in  several  respects,  and  particularly 
in  the  form  and  consistence  of  the  leaves ;  which  in  the 
former  are  broad,  soft,  and  terminated  by  round  lobes,  and 
in  the  latter  narrow  and  indented  at  the  ed^es.  I  can, 
therefore,  fix  my  attention  solely  on  the  resemblance  of  the 

flower 
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.    ."•  :  *:U*  — .■:  .:x3  or"  the  two  species, 

:  .   .  r-j.;:^:i    *:1  *he  Dins  which 
...i-:     .".  z    .::inei2i:!jture  to  this 
.  :r  zi1   :t:mv..  I  .shall  extend 
.    _.    -eiiis.     ju::-.t:iisj  jiv   mind 
.  .:-=    ".  :.c:\  1  ".:.:%•-    j;:   \.:  jne  side, 
.-.    .   Tiem  in    .iu£'-:a^--.  -i^tinguish- 
vzthoji  -,-iiii    '.ae     rx:v:..uajs  of  the 
:r  .iime  jf  jtj--«i    j^w  mo^e  of  the 
:.ive  i  ^enu»«  ot  which  ihe  common 
•-■'rii     i&.    ^ T ii  je  iwo  species. 
.?-:iil'.:.:i      ran  consider  iu  the  two  oaks  no- 
.Liieuus  consistence,  and  the  faculty 
:^.:ii£  a  certain  number  ot  vears ;  and 
h.       ,   .  it  -.  r --.u   -..no*  of  protections,  different  from 
-*.-,      .--     -     .  ,  Tit  -  iiauKeucv  and  are  very  long  lived, 

.    :iuer  specie*  are  of  lower  stature, 

^  .  •..»!  j.  .car  or  two  oniy,  I  shall  unite,  un- 

-..je    ^ca,  .ae  iirst  by  the  name  of  lYee*, 

~,:atc    .i  common  all  the  others  by  the 
-..uji  :nu*  nave  two  ereat  classes*,  each 
■*-  .-ui  v  lucu  into  a  certain  number  of  genera, 
-«*  >     l   >pecie».     Finally,  if  I  have  no 
■  .,        .:ie  faculty  which  all  these  ob- 
.....  <o    "iu  ^t  being  nourished  from  the 
-!.:.ui  mciude  them  under  the  general 
. ,    ..^  i  *oail  thus  attain,  by  a  series  of 
^  icl,  .he  most  elevated  point  of  view 

.  ^iu  a  host  of  examples  of  similar 

...   .it  spirit  of  analysis  has  suggested 

-  jv  directing  their  views  in  the 

.     . .%.  Litd  have  formed  their  systems 

■  v  ucrely  subjected  these  methodical 

w:»e  and  more  rational  principles; 

>.  .   divisions  and  subdivisions,  and 

^   .        aiiged  them  by  the  indication  of 

...     .    :hc  objects  which  each  division 


.    .  .V.  ..     u 


.tcedes,  that  in  proportion  as  we 
.»ostractions,  we  connect  together 
^^i>,  according  to  the  relation  or 
.   .  ix  iegree  of  abstraction.    Thus  the 

■»■•*  '•     'apiuu*  limits  here  between  the  divisions 
*i\irt  oi  die  progress  of  ideas  by  examples 

idea 
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idea  which  the  word  tree  expresses*,  embraces  incomparably 
more  plants  than  that  which  is  attached  to  the  word  oak9, 
and  the  latter  has  a  greater  latitude  than  the  idea  presented 
to  the  mind  by  the  word  green  oak.  Reciprocally,  every 
abstraction  from  an  infenor  degree  compresses  into  a 
smaller  space  the  number  of  the  objects  to  which  it  is  ex* 
tended.  What  does  methodizing  effect  then  ? — It  divides 
and  subdivides  successively  the  assemblage  of  objects,  ac- 
cording to  their  various  characters  or  relations,  so  that,  at 
every  division,  all  the  characters  enunciated  in  the  preced- 
ing divisions  being  regarded  as  still  subsisting,  the  method 
adds  the  expression  of  a  new  character,  a  new  trait  of  re- 
semblance, which  detaches  the  objects  contained  in  this 
division.  The  more  the  sum  of  the  relations  increases,  and 
the  more  on  the  contrary  the  number  of  objects  with 
which  these  relations  agree  are  diminished,  and  when  this 
sum  is  the  greatest  possible,  when  it  is  extended  to  all  the 
faces  of  the  objects  which  it  includes,  each  of  these  objects 
is  considered  as  representing  all  the  others,  and  we  say 
that  all  these  objects  are  of  the  same  species. 

On  the  other  hand,  in  proportion  as  the  degree  of  abs* 
traction  is  raised,  the  number  of  subdivisions  which  an- 
swers to  this  degree  diminishes :  and  it  was  this  manner  of 
regarding  methodical  order  that  the  illustrious  Bacon  had 
in  view,  when  he  compared  Nature  to  a  pyramid  the  base 
of  which  was  occupied  by  an  almost  infinite  number  of 
individuals :  above  this  base  rise  the  species  formed  by  the 
assemblage  of  individuals,  and  which  are  consequently  ex- 
tended over  a  narrower  space  than  the  base ;  afterwards 
come  successively  the  genera  composed  of  species,  then 
other  superior  genera  (which  answers  to  our  orders  and 
classes);  until  Nature,  after  having  become  narrower  and 
narrower,  terminates  in  a  point,  or  in  unity*. 

We  may  also  he  able  to  see  that  the  character  which 
served  to  connect  with  each  other  the  productions  of  one 
and  the  same  division,  distinguished  them  from  those  of 
another  division.  Hence,  and  from  all  that  precedes,  re* 
suit  t#o  remarkable  advantages  of  the  method.  The  first 
is,  to  make  us  acquainted  with  objects  not  only  by  them- 
selves but  also  by  comparison,  each  of  them  being  placed  by 
the  method  in  such  a  manner  that -it  turns  in  some  measure 
towards  the  rest  the  side  in  which  it  resembles  them,  and 
presents  in  an  opposite  direction  that  by  which  it  is  distin- 

•  Bacon,  De  Augment,  ScirtiL  t.  ii.  c.  13.  See  the  work  which  has  for 
its  title  <*  Le  Chri&ianisxnc  de  Francis  Bacon/'    Paris,  an  7,  t.  i.  p.  1. 

guished 
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lished  from  them.  The  second  advantage  is,  that  after 
e  have  been  exercised  in  making  applications  from  the 
ethod  to  a  certain  number  of  objects  already  known,  we 
ay  attain  a  knowledge  even  of  that  which  would  be  new 

•  us,  by  consulting  successively  the  characters  which  ac- 
>mpany  each  division,  and  by  making  use  of  the  method 

inquire  into  the  subject,  and  to  learn  from  the  object  it- 
It  the  place  which  it  occupies  in  the  method* 
The  series  of  divisions  and  subdivisions  in  mineralogical 
stributions  is  nearly  the  same  as  .in  those  which  regard 
ganic  bodies.  This  series,  taken  by  descending  from 
merals  to  particulars,  gives  the  following  gradation : 
isses,  orders,  genera,  species,  varieties.  But  there  is  a 
nsible  difference  relative  to  the  methods  used  in  these 
o  departments  of  science,  relative  to  the  manner  in  which 
i  consider  objects,  or  to  the  choice  of  the  methods  em- 
oyed  to  classify  and  characterize  these  objects. 

Thus,  in  botany,  we  call  species  the  succession  of  plants 
liich  reproduce  each  other.  In  mineralogy,  there  is  nei- 
er  reproduction  nor  species,  if  we  take  this  term  in  a 
;orous  acceptation.    There  is  nothing,  however,  to  binder 

from  following  the  example  of  Linnaeus,  Bergman,  and 
veral  other  celebrated  naturalists,  in  applying  the  word 
ecits  in  a  wider  sense,  to  an  assemblage  of  inorganic 
iiurs  which  have  a  common  basis,  and  the  differences  of 
nicli  ought  to  be  regarded  as  purely  accidental. 
But  this  leads  us  to  an  important  question,  to  which  it 
>es  not  seem  that  sufficient  attention  has  hitherto  been 
id.  In  what  consists  in  the  present  case  the  type  of  the 
ecics  ; — and  when  are  wejustified  in  regarding  several  mi- 
rals  as  belonging  to  one  and  the  same  species*  ?  It 
cms  at  first  view  as  11  chemical  composition  was  the  basis 

this  union  ;  so  that  the  true  notion  of  the  species  con- 
as  in  conceiving  an  assemblage  of  minerals  formed  of 
e  same  principles  united  to  each  other  according  to  the 
nu  laws.  But  we  shall  see  how  much  this  idea  is  sus- 
ptiblc  of  restriction,  and  to  what  point  even  we  should 
m.it  r  from  oc.r  object,  in  a  multitude  of  circumstances, 
i  taking  it  for  oc.r  cuuie.  in  assembling  of  varieties  which 
ight  to  Inai  one  and  the  same  specific  name. 

*  \t\\..\\  b\  .o^J  by  rcvv.r  to  the  reasons  which  induced  me  to  apply  this 

•id,  r.\thc!  ih.m  :h.»:  of  «:.•  -  <.  to  the  different  objects  which  in  the  language 
c'lwsl  u.oi\c  n.\iur...  ■>:*  h..vo  a  common  name,  such  as  tnpaz,  emermta\ 
...\  »\»  ,o. ,  \\  .\.i  ...:..  •.-.  .»  <::bfrance  is  alluded  to,  the  term  carbonated 
,.,  >k..  ■  }-.-.  }■:<•  S.c.  I:  is  sufficient  for  my  purpose  at  present  to 
mt  out  mu *h  ot  ;br  viivi<io:i>  ,\ud  subdiriaoos  of  the  method  to  which  I 
c  the  Jciuuuiuu»ou  .<;n.«\<. 

In 


On  Crystallography.  191 

In  order  that  I  may  be  better  understood,  I  shall  take  an 
example  from  feldspar,  Mr.  Kirwan,  to  whom  we  are  in- 
debted for  a  treatise  on  mineralogy,  in  which  that  cele- 
brated author  has  brought  together,  in  the  development  of 
the  science,  the  external  characters  of  minerals  and  the 
results  of  his  own  researches  as  well  as  of  those  of  other 
chemists,  as  to  the  composition  of  these  bodies,  cites  13 
analyses  of  the  substance  in  question,  to  which  we  may 
add  a  14th  made  by  VauquelSn.  Now,- not  only  do  the 
products  vary  among  each  other  in  the  proportions  of 
the  same  principles,  but  there  are  ingredients  which  are 
found  in  certain  products,  and  not  in  others.  Thus 
Mr.  Kirwan  has  procured  from  a  reddish  feldspar  eleven 
per  cent,  of  barytes  and  eight  of  magnesia ;  whilst  the  re- 
sult obtained  by  Wieglieb  in  another  feldspar  of  a  red  co- 
lour, furnished  neither  of  these  earths,  but  only  silex  and 
alumine,  with  a  small  quantity  of  oxide  of  iron  and  fluoric 
acid.  Vauquelin  found  about  one  seventh  of  potash  in 
the  feldspar  called  adular,  and  in  the  green  feldspar  of 
Siberia,  and  yet  no  other  analysis  has  presented  this  alkali. 
Besides,  this  expert  chemist  has  discovered  neither  magnesia 
nor  barytes  in  the  same  mineral. 

Mr.  Kirwan  concludes,  from >the  different  analyses  quoted 
by  him,  that  every  compound  of  silex  and  alumine  (the 
silex  being  predominant)  to  which  is  added  a  slight  pro- 

Eortion  of  lime  and  magnesia,  or  of  lime,  of  magnesia  and 
arytes,  (but  sufficient  to  render  the  whole  fusible  at  a  de- 
gree of  heat  not  exceeding  140°,)  would  form  a  feldspar;  and 
we  ought  not  to  hesitate  in  giving  it  this  name,  if  at  the  same 
time  it  presents  a  lamellous  texture.  But  he  adds  that  iron 
seems  in  this  case  to  be  an  accidental  principle. 

I  do  not  observe  that  this  rule  laid  down  by  Mr.  Kirwan 
leaves  any  thing  to  be  desired,  so  far  as  simplicity  and  pre- 
cision are  concerned;  but  in  spite  of  the  efforts  of  the 
author  to  render  it  general,  at  the  hazard  of  loading  it  with 
conditions,  it  is  no  longer  applicable  to  the  result  of  the 
analysis  made  by  M.  Vauouehn  of  the  feldspar  known  by 
the  name  of  adulary  •  and  finally,  if  we  should  undertake 
to  give  similar  rules  for  all  minerals,  the  result  would  be  a 
complication  from  which  it  would  be  difficult  to  extricate 
ourselves,  and  it  would  even  very  probably,  happen,  that 
a  rule  which  should  have  for  its  object  such  a  particular 
species  might  be  applied  nearly  equally  well  to  an  entirely 
different  species. 

I  shall  not  examine  if  all  the  analyses  alluded  to  by  Mr. 
Kirwan  deserve  an  equal  confidence.    But  we  may  at  least 

conclude 
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that  they  indicate  perceptible  difference*  of  con 


en  the  specimens  analysed.  I  could  produ 
mples  of  a  mineral,  the  different  analyses  of  whii 
le  by  skilful  operators  have  given  different  products;  ai 
shall  presently  see  that  this  must  necessarily  take  pla 
a  variety  of  circumstances. 

v  I  return,  and  1  ask,  on  what  foundation  Mr.Kirw: 

he  name  of  feldspar  to  the  various  specimens  whit 

.  been  the  subjects  of  the  analyses  above  rnentione 

timatv  surelv  is  not  founded  on  the  results  of  the 

I  ■  since  we  should  rather  be  inclined  to  infer,  fro 

l  differences  which  they  have  presented,  that  a  few 

|     of  the  substances  to   which  they  are  referred,  coi 

listinct  species.     In  a  word,  it  is  visible  that  M 

wan  has  tacitly  supposed  that,  abstracting  all  consider 

of  the  analyses,  the  substances  in  question  had  bet 

led  as  feldspars. 

Do  perusing  what  has  been  written  by  naturalists  on  tl 

"  «t  of  this  mineral,  we  see  that  its  place  was  assign* 

-dint:  to  a  certain  assemblage  of  characters,  such  as 

Mat  capable  of  producing  sparks  with  steel ;  a  lea 

re   added  to  its  breaking  into  rhomboidal  fragment! 

;citic  gravity  of  about  3'5;  a  fusibility  into  a  whi 

■el ;  &c. 

it  these  characters  are  for  the  moat  part  variable  to 

in  point ;  and  this  variation  may  even  be  extended  f 

I  >n  certain  cases,  by  a  cod  sequence  of  that  whii 

component  substances  undergo.     These  are  to  mat 

il  ways  of  assisting  us  to  recognize  bodies  which  b 

to  one  and  the  same  species;  but  in  addition  to  th< 

trescnting  to  the  mind  a  sufficiently  simple  and  preci 

|    of  what  constitutes  this  species,  their  results  are  n 

■    proper  for  tracing   the   limit  which  separates  01 

-  frofn  another :  and  it  is  on  account  of  our  being  r 

>l  to  consulting  them  only,  that  we  have  confound 

pyroxene  with    the   smphibolus,    the    chabasie   wi 

-  DMaatypej  and  so  on  with  several  other  relative  coi 

ious,  the  fault  of  «  hich  will  become  evident  from  wh 

■Haitt  s.iy  under  the  respective  beads  of  the  subsume 

.huh  ilu-y  are  referred. 

here   exists  a  character  much  more  solid  and  mui 
■oper  by  its  invariability,  to  serve  as  a  rallying  poi 
hich  belong  to  one  and  the  san 
ived  from  the  exact  form  of  the  int 
ause   this  form  subsists,  without  ai 
independently  of  all  the  causes  whii 


In-,  different  bodies 
Lies.     Tht)  is  del 
til   molecule,  bet 
itulc  alteration, 
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may  cause  the  other  characters  to  vary.  Thus,  in  order 
that  we  may  not  quit  the  example  of  feldspar,  such  in  this 
substance  is  the  arrangement  ot  the  natural  joints,  that  the 
molecule  resulting  from  it  is  an  oblique-angled  parallelopi- 
pedon,  in  .which  the  three  plane  angles  which  concur  to  the 
formation  of  one  and  the  same  solid  angle,  form  among 
them  a  first  angle  of  90°,  a  second  of  120°,  and  a  third 
of  111°  and  a  half;  and  these  angles  will  be  constantly* 
the  same  in  specimens  variously  crystallized ;  in  those  whicu 
will  give  by  analysis  barytes  or  potash,  as  well  as  in  those 
which  will  exhibit  no  vestige  of  it. 

And  not  only  may  we  estimate  by  observation  combined 
with  theory  the  angles  of  the  integrant  molecule,  but  we 
even  succeed  in  ascertaining  the  relations  between  its  di- 
mensions, and  there  results  a  geometrical  form  perfectly 
determinate,  which  is  the  same  in  all  the  individuals  of 
the  species,  and  which  present's  as  it  were  a  fixed  point  in 
the  midst  of  the  oscillations  of  all  the  other  characters  ;  so 
that  we  may  even  say,  that  in  general  the  bodies  of  each 
species  touch  closer  in  the  results  of  the  theory  relative  to 
their  structure  than  in  those  of  chemical  analysis. 

T  do  not  pretend  to  raise  the  character  I  have  just 
mentioned  above  its  real  importance.  1  am  even  led  ty 
suspect  the  predilection  which  1  ought  naturally  to  have 
for  that  character  which  belongs  to  a  branch  of  mineralogy 
which  I  have  cultivated  with  particular  care.  But  this 
predilection  docs  not  prevent  me  from  stating  a  truth 
which  I  think  useful  to  the  progress  of  science ;  which  is, 
that  this  character,  borrowed  from  the  structure,  ought  to 
have  a  great  influence  in  the  distinction  of  the  species;  and 
by  neglecting  it  we  deprive  ourselves  of  one  of  the  most 
advantageous  methods  for  the  formation  of  an  exact  and  re-* 
gular  system. 

It  may  be  objected,  that  the  determination  of  the  inte- 
grant molecule  of  a  body  is  frequently  a  delicate  operation, 
which  requires  minute  experiments,  and  besides  presup- 
poses a.  knowledge  of  calculation  which  the  whole  world  is 
not  in  possession  of.  But  chemical  analysis  has  also  its 
difficulties,  and  is  not  the  affair  of  a  moment.  It  requires 
a  good  deal  of  art  to  employ  the  most  proper  agents  for 
seizing  and  coerqing  principles  invisible,  and,  if  we  may 
be  allowed  the  expression,  impatient  to  escape  from  the 
hands  of  the  chemist:  it  requires  art  also  that  the  operation 
may  take  nothing  from  the  result  that  belongs  to  it,  and 
ado  nothing  that  is  foreign  to  it;  and  sometimes  it  is  only 
by  repeatedly  recurring  to  the  subject,  that  we  succeed 
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in  forming  the  faithful  picture  of  the  relations  which  ex- 
isted among  the-..-  various  principles  combined  with  each 
other  in  the  substance  as  yet  untouched.  We  never  pur- 
chase at  too  high  a  price  what  contributes  to  the  perfection 
nf  a  science,  and  we  ought  not  to  calculate  time  when  it 
is  necessary  to  arrive  at  immutable  truths. 

It  will  perhaps  be  said  also,  that  a  mineral  substance  it 
found  in  compact  or  granulous  masses,  which  refuse  to 
submit  to  any  mechanical  division.  1  shall  answer,  that 
frequently  also  these  masses  form  a  continuity  with  cry- 
stallized substances,  or  such  as  have  a  lamellaled  texture, 
n  such  a  "manner  that  it  is  visible  that  they  are  referred  to 
:he  same  species  ;  and  as  to  those  which  we  meet  with  in  an 
nsulated  state,  if  nothing  more  is  then  wanted  to  determine 
;hem,  except  characters  less  certain  than  that  which  is  de- 
rived from  the  structure,  it  merely  results  that  we  ought  to 
■egret  that  this  last  character  ha3  not  a  greater  generality  ; 
tnd  this  very  regret  is  a  kind  of  avowal  of  its  preeminence, 
n  every  case  in  which  it  can  be  employed*. 

Will  it  be  said  that  there  are  forms  of  integrant  mole- 
:ules  which  are  common  to  substances  of  different  natures? 
[  shall  observe,  in  the  first  place,  that  this  docs  not  take 
ilace  except  with  respect  to  solids  which  have  a  peculiar 
character  of  regularity,  in  such  a  manner  that  in  all  the 
Jther  cases  the  form  of  the  integrant  molecule  is  sufficient 
>f  itself  for  determining  the  specits.  I  shall  answer  after- 
wards, that  most  of  the  substances  which  have  one  com- 
non  molecule  (and  this  may  be  said  of  all  those  which, 
ike  the  ductile  metals,  never  have  a  lamellous  texture)  may 
it  easily  distinguished  by  other  characters.  For  example, 
.he  cube  agrees  In's>  as  the  integrant  molecule  with  borsied 
nagnesia,  muriated  soda,  sulphurated  lead,  sulphurated 
ron,  &c. ;  all  of  them  ascertainable  independently  ofme- 
ihanical  division. 

In  a  word  :  all  that  I  wish  to  infer  from  this  discussion 
s,  that  the  character  drawn  from  the  structure  ought  to 
iccupy  a  very  distinguished  rank  among  those  which  are 
nade  use  of  to   mark   the  general  character  (triagt) .  of 

•  Sometime  the  rareness  or  crystals  is  altered  as  a  proof  of  the  scanty 
ewurce*  furnished  by  [he  character  drawn  from  crystallisation-  .  Thu 
ifticulty  dors  not  sccin  to  be  well  founded,  liace  s  tingle  crystal  clearly  de- 
ned,  is  sufficient  to  determine  a  multitude  of  irregular  masses,  which,  with 
his  crystal,  would  have  relations  indicative  of  m  identity  in  nature:  and,  if, 
iy  objecting  that  crystal)  are  rare,  it  k  meant  to  (ay  that  there  are  tCTeril 
liner  a  logical  species  which  arc  never  presented  under  crystalline  forms, 
shall  ask  if  these  are  properly  species  prr  ic,  and  not  on  the  other  hand 
lited  species,  in  the  pro uuclion  of  which  different  species  hlie  concurred  / 

original 
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original  bodies  of  one  and  the  same  species.  It  certainly 
has  its  obscure  sides,  and  there  are  circumstances  in  which 
it  disappears.  But  wherever  it  shows  itself,  there  is  a  ray 
of  light  against  which  we  ought  not  to  shut  our  eyes. 

I  shall  add,  that,  with  a  little  expertness  in  applying  cal* 
culation  to  theory,  we  may  decide  if  a  given  form  enters 
into,  or  ought  to  be  excluded  from,  any  given  specie* 
Thus  we  shall  find  that  the  cube  which  has  been  quoted 
among  the  varieties  of  carbonated  lime  is  foreign  to  the 
crystallization  of  this  substance*.  Now  it  is  easy  to  see 
of  what  service  this  adaptation  of  calculation  must  be,  in 
order  to  separate  the  crystallized  minerals  into  their  re- 
spective species,  assigning  to  each  what  belongs  to  it,  and 
freeing  it  from  what  it  might  have  usurped. 

All  that  precedes  leads  us  to  an  interesting  consideration, 
relative  to  the  chemical  composition  of  minerals :  viz.  that 
the  principles  which  concur  to  form  their  integrant  mole* 
cules  must,  as  I  think,  be  constant,  both  as  to  their  quan- 
tities aud  their  qualities,  in  such  a  manner  that  the  sub- 
stances which  cause  a  variation  in  the  products  of  the 
analysis  are  foreign  to  the  molecules,  and  merely  interposed 
among  them  in  the  mass  of  the  mineralf.  We  may  com- 
pare a  substance  mixed  with  these*  additional  principle*  to 
certain  salts  with  which  other  salts  are  accidentally  united, 
as  is  the  case  with  nitre  of  the  first  formation.  When 
we  make  this  salt  undergo  successive  solutions  and  cry-  v 
stallizations  in  order  to  purify  it,  the  liquid  in  no  respect 
alters  the  figure  of  its  molecules ;  it  only  separates  them 
from  each  other,  and  frees  them  from  those  of  the  other 
salts  which  were  associated  with  them,  and  which  had 
gone  for  nothing  in  their  composition.  In  the  same  way 
the  principles  on  which  the  differences  between  the  analyses 
of  various  pieces  of  one  and  the  same  mineral  depend, 
merely  form  with  the  substance  peculiar  to  the  latter  a 
simple  mixture,  from,  which  the  integrant  molecules  would 
come  out  untouched,  if  power  were  not  given  to  us  to  re- 
gulate, if  we  may  be  allowed  the  expression,  their  de- 
parture J. 

From 

*  Vide  under  the  head  Carbonated  Lime,  the  variety  which  we  have 
called  cuboid. 

'  f  I  even  think  that,  in  the  case  in  which  we  say  that  there  is  an  excess  of 
one  of  the  principles  in  other  respects  essential  to  the  composition  of  a 
mineral,  the  superabundant  part  goes  for  nothing  in  the  formation  of  the 
molecule,  and  ought  to  be  ranked  among  heterogeneous  and  purely  acci- 
dental principles. 

$  These  are  the  accidental  principles  which- produce  a  variation  in  cer- 
tain external  characters,  such  as  colour,  lustre  -of  external  surface,  of  frac- 

N2  lure, 
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From  these  considerations  it   appears  lo  tnc  that   we 
y  define  a  species  in  mineralngv  lt>  be,  A  collection  of 
lies,  the  integrant  mtJccslet  ofuhich  are  similar,  and  corn- 
ed of  tkt  sume  elements  united  in   the  same  proportion. 
is  !a=t  condition  generalizes  the  definition,  and  extendi 
substances  which,  haying  their  molecules  of  the  same 
ifiguwion,  differ  essentially   in    the   principles    which 
pmpose  these  mo  I  cc  ales. 
Some  o»ineralogr*ts  are  of  opinion  that  these  collection* 
hteh  I  have  called  species  ought  rather  10  be  regarded   as 
men.      But   where    then    would  be    the    Species'   which 
ould  •ubdivide  the  genus?     Would  these  he  crvatals  of 
firm  forma?     It  seems  to  me  thai  these  modifications, 
eh  in  truth  arc  the  results  of  so  many  determinate  laws, 
which  after  all  belong  only  to  local  circumstances,  such 
the  density  or  other  qualities  of  the  liquid, — do  not  far- 
sh  a  sufficient  reasou  for  establishing  specific  distinctions 
iwcen  ihmi.     They  do  not  touch  the  substance,  and   are 
nftned  to  the  riving  of  different  envelopes  to  one  and  the 
;ie  nucleus.     Besides,  on  the  supposition  in  question  we 
mid  be  embarrassed  with  unshapen  masses,  which  surely 
>t  deserve  lo  be  erected  into  species.    The  same  an- 
ap plies  to  tbe  hypothesis  on  which  the  species  would 
grout**,  one  of'  which,  for  example,  would  compre- 
ud  bodies  regularly  crystallized  ;  a  second,  concretions, 
But  let  us  conceive  tbal  the  molecules   which   pro- 
th*  concretion  had  been  freelv  suspended  in  a   tran- 
hquid  ;  they    would   have  assumed    another  arrange- 
tt,  and  might  have  formed  crystals.  The  idea  originated 
the  word  \pn-ies  c«3  straight  down    to  the  bottom  of 
he  substance,  ,'iul  does  not  stop  at  simple  windings. 
We  should  not  be  better  founded  in  regarding  as  so  many 
KtM  the  mixtures  of  a  substance  with  accidental  prin- 
|de>,  »  hi  Ji  oiitv  modify  the  principal  species,  but  do  not 
unlvrni  it  into  jiiother  which  may  he  really  distinguished 
jiii  it.     Even    these  mixed  bodies  only   belong  to   the 


writ  Vesuvius  crystal*  of  pvroiene  (Augil  of 
it  if  of  which  have  a  very  ahming  appearance^ 
rvvay  several  have  a  rough  and  dull  surfatc, 
Jiiiua*.  Nevertheless  both  art  divided. under 
m>  either  similar,  or  which  may  be  referred 
I  he  specie*  to  which  they  belong  preservwibi 
ei  of  aipcct  which  we  have  mentioned  t  and 
.  are  all  of  them  at  most  the  index  of  a  vari*. 
ir  in  any  given  way  to 


principal 
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principal  species,  because  they  admit  of  the  existence,  at 
least  in  part,  of  the  predominant  characters.  If  this  was 
Dot  [he  case,  they  ought  no  longer  to  occupy  a  place  in  the 
method:  they  ought  lo  he  thrown  into  the  general  appen- 
dix, in  which  are  placed  the  mixed  substances  called  rocks. 
And  this  shows  how  contrary  it  is  to  the  spirit  of  the  me- 
thod, to  place  on  the  same  line  (as  so  many  particular 
species)  with  the  I  rue  species,  marles,  argils,  schists,  and 
other  bodies,  which  arc  only  fortuitous  aggregates  of  species 
already  classed  in  other  places  in  the  method,  and  no  one 
of  which  imprints  its  character  on  the  whole;  so  that  we 
are  even  unable  to  decide  to  what  species  they  ought  to  be 
refened,  as  being  but  a  simple  appendage. 

From  all  that  [  have  said,  we  shall  easily  conceive  how 
important  it  would  be  to  determine  by  the  aid  of  analysis, 
(wilh  respect  io  each  species)  those  principles  which  concur 
by  themselves  to  the  formation  of  the  integrant  molecule, 
bv  operating  on  picked  pieces,  the  composition  of  which 
contains  only  what  cannot  be  dispensed  with,  without  ceasing 
to  be  what  it  really  is,  and  which  had  borrowed  nothing,  if 
we  may  be  allowed  the  expression,  from  the  liquid  in  which  it 
had  originated.  We  should  thus  have  the  limit  from  which 
the  analyses  of  other  pieces  remove  more  or  less,  according 
as  the  latter  contain  principles  purely  accidental,  or  if  one 
of  (he  constituent  principles  is  found  there'  in  excess. 
This  limit  would  give  what  would  be  called  the  analysis  of 
the  mineral  submitted  to  experiment,  and  the  other  results 
would  make  known  the  accidental  diversities  of  which  the 
composition  is  susceptible:  they  would  serve  to  indicate 
to  what  term  a  certain  principle  has  varied  in  its  propor- 
tions, and  to  unveil  the  principles  which  have  only  a  trans- 
itory existence,  and  are  rather  a  surcharge  with  respect  to 
the  mineral  which  contains  them,  as  tney.  do  not  contri- 
bute to  its  integrity. 

I  think  I  have  sufficiently  shown  how  much  strength 
may  be  acquired  by  chemistry  and  mineralogy  by  their 
mutual  cooperation.  Without  the  former  we  should  be 
ignorant  in  what  class  a  mineral  ought  to  be  placed  if  it 
contains  an  acid,  or  if  earths  only  enter  its  composition} 
or  if  it  doea  not  conceal  a  metallic  substance  tinder  the  ap- 
pearance of  a  simple  stone.  Without  the  latter  art,  it 
would  freqttently  be  difficult  to  refer  to  the  type  of  the 
species  the  varieties  which  appertain  to  it.  The  one  indi- 
cates the  first  link  of  the  chain,  and  marks  the  point  to 
which  it  ought  to  be  attached ;  but'  the  intervention  of  the 
N  3  other 
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ler  is  necessary  for  continuing  this  chain  and  arranging 
:  different  links  of  it. 

I  trust  that  this  long  discussion  will  be  forgiven.  I 
wght  it  necessary,  because  it  appeared  to  me  lliat  at  no 
ie has  the  influence  been  sufficiently  acknowledged, which 
neralogy  ought  to  have  on  a  well-arranged  method  ;  and 
;ause,  if  there  are  cases  in  which  the  mineralogist  cannot 
rain  from  saying  in  the  chemist,  Make  me  acquainted 
>.h  the  substance  ic-hicii  j/ou  have  analysed, — there  are 
ters  in  which  the  chemist,  if  he  is  cautions,  ought  to 
■  to  the  mineralogist,  Make  me  acquainted  with  the  sub- 
nee  which  I  have  analysed, 

M.  Vauquelin,  who  addi  lo  dexterity  of  operating  a  great 
:uracy  of  reasoning,  has  proved  more  than  once,  that  he 
I  not  regard  the  consequences  inferred  from  the  geometry 
crystals  as  useless  in  assisting  us  to  fix  the  term  at  which 
:  analysis  ought  to  begin.  Placed  by  circumstances 
side  each  other,  we  have  frequently  consulted  together 

the  subject    of  our  inquiries,  and    the    results    which 
attained,  by    two    methods    of    interrogating    nature 

different,  were  mutually  of  service  as  guarantees  by 
:tr  conformity.  I  feel  strongly  the  advantages  which 
s  cooperation  has  produced,  and  I  am  anxious  that  it 
juld  be  publicly  known,  that  it  is  in  the  F.cole  des  Mines 
France  that  chemistry  and  crystallography,  so  long  se» 
rated,  have  contracted  a  strict  alliance,  which  bids  fair 
be  of  long  duration. 

If  we  now  resume  the  comparison  between  the  ine- 
>ds  of  botanists  ami  those  of  mineralogists,  we  may 
serve  that  the  former  are  entirely  founded  on  charac- 
s  furnished  by  observation  of  the  external  form,  but 
:  latter  having  a  necessary  connexion  with  the  internal 
;anization,  which  is  constant  in  all  the  individuals  of 
e  and  the  same  species,  each  of  them  may 'serve  a*  a 
union  model,  in  order  to  paint  as  if  at  a  single  stroke 

entire  species. 
In  the  mineral  kingdom,  on  the  contrary,  in  which  the 
ernal  characters  undergo  continual  variations,  in  which, 
in  the  hest  defined  forms  are  only  evanescent  disguises, 
thing  that  speaks  to  the  eye  can  serve  as  a  foundation  to 
method.  It  belongs  to  analysis  to  lay  this  found  a- 
rt,  and  to  regulate  the  order  of  classification,  making  use 

all  occasions  of  the  light  afforded  by  crystallography. 
t  this  object  once  attained,  the  observer  must  be  able  to 
ertaia  the  substances  .classified  by  methods  independent 

of 
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of  analysis,  by  employing  a  choice  of  characters  happily 
combined,  some  of  which  are  presented  as  of  themsefvel 
to  our  senses,  and  the  others  only  require,  for  being  re* 
gularly  defined,  prompt  and  easy  operations. 

Here  crystallography,  which  had  seconded  analysis  in 
the  formation  of  the  method,  will  reappear  to  advantage, 
in  order  to  furnish  characters  founded  on  the  angles  of 
crystals,  which  may  be  measured  in  an  instant.  /  - 

Thus  the  means  which  have  presided  in  the  composition 
of  the  method  will  be  at  the  same  time  the  most  solid,  and 
those  which  will  be  the  least  arbitrary,  and  the  means 
which  shall  direct  the  use  of  the  method  will  have  the 
merit  of  simplicity  and  convenience. 

It  may  be  seen  from  what  precedes,  that  a  mineralogical 
system,  being  complicated  with  characters  frequently  nor* 
rowed  from  very  different  considerations,  requires  mort 
cautious  proceeding  in  the  person  who  employs  it  than  $ 
botanical  system,  the  uniform  and  regular  progress  of 
which  is  traced  according  to  a  modification  which  speaks 
to  the  eyes*  in  such  a  manner  that  all  the  labour  of  the 
observer  is  confined  to  the  different  applications  of  one  and  ' 
the  same  principle.  But  this  inconvenience,  if  it  be  one, 
is  compensated  in  a  great  measure  by  the  advantage  of  only 
haviug  to  determine  among  a  number  of  species  incom- 
parably less  than  that  which  botany  embraces :  and  the 
method  being  in  this  respect  confined  in  a  narrower  circle, 
the  observer  finds  his  way  more  easily  in  the  midst  of  the 
circuits  which  he  is  obliged  to  take  in  order  to  attain  his 
object.  We  may  add,  that  even  the  variety  of  the  cha- 
racters which  he  associates  in  one  and  the  same  inquiry, 
and  the^  various  kinds  of  knowledge  which  he  combiues 
with  thr  observations  of  what  is  presented  to  his  senses, 
contribl!^  to  give  additional  interest  to  the  study  of  the 
objects  which  interest  his  mind,  and  to  render  this  study 
at  once  more  gratifying  and  instructive. 

We  have  given  in  the  preliminary  discourse  a  detailed 
explanation  of  the  method  which  we  have  adopted.  The 
plan  of  it  has  been  conceived  in  such  a  manner  that,  with- 
out suffering  ourselves  to  fabricate  connexions  disavowed  by 
nature,  with  a  view  to  anticipate  the  results  of  analysis,  we 
might  ^profit  by  all  those  which  should  admit  of  our  esta- 
blishing a  regular  distribution  of  those  parts  of  the  method, 
in  which  the  labours  of  the  chemists  have  procured  more 
certain  and  better  connected  information.  We  have  di- 
vided the  whole  mineral  kingdom  into  four  classes,  the 
titles  of  which  we  here  place  before  the  reader, 

N4  1.  Acidi- 
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.  Acidiferous  substances  ;  composed  of  an  aciil  united 
n  earth  or  an  alkali,  and  sometimes  to  both. 
.  Earthy  substances ;  into   the   composition   of  which 
hs  only  enter,  united  sometimes  with  an  alkali. 
.  Combustible  substances  (not  metallic). 
.  Metallic  substances. 

V*e  have  also  explained  the  reasons  which  induced  us 
hoose  the  base  rather  than  the  acid  for  characterizing 
genera  of  the  first 'class,  and  those  to  which  metallic 
stances  belong,  which  have  also  an  acid  fur  one  of  their 
tponent  principles.  Hence,  in  the  last  place,  the  ne- 
;tty  of  modifying,  by  the  help  of  a  very  simple  inversion, 
specific  names  adopted  by  modt-rn  chemists,  when  they 
sulphated  lime  instead  of  sulphate  of  lime  ;  carburetted 
t,  instead  of  carburet  of  iron,  fete,  in  order  to  modify 
nomenclature  to  the  system  itself,  and  la  preserve  that 
vision  and  regularity  so  happily  introduced  by  Linnaeus 
i  the  language  of  uatural  history. 

?he  care  which  we  have  taken  to  restrict  our  method  to 
it  is  founded  on  exact  and  precise  experience,  dictated 
t  we  should  exclude  certain  substances,  the  nature  of 
ich  is  not  yet  sufficiently  verified  to  admit  of  our  de- 
ing  whether  they  constitute  distinct  species,  or  if  they 
y  oe  referred  to  any  of  the  species  already  clanifjra; 
:  shall  arrange  these  substances  in  a  first  appendix,  in 
ich  we  shall  give  the  description  of  them,  detailing  the 
mises  which  their  characters  may  have  already  originated, 
:o  what  they  would  become  if  better  known.  A  second 
icndix  will  contain  i  he  substances  which  are  only  ad- 
mires of  different  species,* and  among  which  are  found 

aggregates  known  by  the  name  of  rocks,  and  which 
shall  therein  more  particularly  describe.  Last1*  j  there 
1  be  a  third  appendix  for  the  -productions  of  s&lcanos, 
I  for  those  of  subterranean  fires,  but  not  volcanic. 
\Fttr  all  it  must  be  remembered,  that  our  methods,  even 
en  best  managed,  represent  nature  but  imperfectly  ;  and 
:r  having  conducted  us  a  certain  length  they  leave  us 
ourselves. '  It  should  seem  as  if  they  had  only  been 
npo-ed  from  selected  pieces,  in  which  the  characters 
icli  they  indicated  had  a  clearer  or  belter  pronounced  ex- 
tsioti.  Incomplete  as  they  are,  however,  they  have  the 
eions  advantage  of  putting  our  ideas  in  order,  and  pre- 
e  us  for  a  more  detailed  study  of  their  object.  The  in- 
uciion  having  been  once  begun  by  the  exact  application 

the    principles  to  selected  specimens,  is   more   easily 

1  more  happily  terminated*  by  the  close  observation  of 

every 
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every  thing  which  may  be  presented  in  nature ;  and  the  ail 
*f  advantageously  applytftgrthe  method,  leads  an  expert 
we  to  find  the  art  of  knowing  how  to  dispense  with  it 
altogether. 

[To  be  continued.] 

XXXIV.   On  the  Identity  of  Columlium  and  Tantalum: 
By  William  Hyde  Wollaston,  M.D.  SecR.S.* 

W  ithin  a  short  time  after  the  discovery  of  columbium 
by  Mr.  Hatchett  in  1801 1>  a  metallic  substance  was  also 
discovered  in  Sweden  by  M.EkebergJ,  differing  from  every 
metal  then  known  to  nim;  and  accordingly  he  described 
the  properties  by  which  it  might  be  distinguished  from 
those  which  it  most  nearly  resembled.  But  although  the 
Swedish  metal  has  retained  the  name  of  Tantalum  given 
to  i  i  by  M.  Ekcberg,  a  reasonable  degree  of  doubt  has  Dfen 
entertained  by  chemists,  whether  these  two  authors  had 
not  in  fact  described  the  same  substances ;  and  it  bait 
been  regretted  that  the  discoverers  themselves,  who  would 
have  been,  most  able  to  remove  the  uncertainty,  had  not 
bad  opportunities  of  comparing  their  respective  mineral^ 
or  the  products  of  their  analyses. 

As  I  have  lately  obtained  small  specimens  of  the  two 
Swedish  minerals  tantalite  and  yttro-tantalite,  from  which 
I  could  obtain  tantalum,  and  was  very  desirous  of  com- 
paring its  properties  with  those  of  columbium,  Mr.  Hat- 
chett very  obligingly  furnished  me  with  some  oxide  of  the 
latter,  which  remained  in  his  possession. 

The  resemblance  was  such  in  my  first  trials,  as  to  in- 
duce me  to  endeavour  to  procure  a  further  supply  of.  co-> 
lumbium  5  and  by  application  to  the  trustees  of  the  British 
Museum,  I  was  allowed  to  detach  a  few  grains  from,  the 
original  specimen  analysed  by  Mr.  Hatchett. 

Notwithstanding  the  quantity  employed  in  my  analyse! 
was  thus  limited,  I  have,  nevertheless,  by  proportionate 
eeconomy  of  the  materials,  been  enabled  to  render  my  ex- 
periments sufficiently  numerous,  and  have  found  so  many 
Eoints  of  agreement  in  the  modes  by  which  each  of  these 
odies  can  or  cannot  be  dissolved  or  precipitated,  as  to 
prove  very  satisfactorily  that  these  American  and  Swedish 
specimens  in  fact  contain  the  same  metal :  and  3ince  th^ 

•  From  Phil.  Tram.  1809,  Part  IE, 

+  PhU.Tnw9.fnr.lS09. 
s    +  Vettnkapt  Aeadimiem  Bendlv^ar.  1808,   p.  6B<— Journal   dtt  Mints. 
vof.xii.p.245.  r  ■  .•—• 
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agents  I  have  employed  are  jp  the  hands  of  every  chc- 
t,  the  properties  which  I  stfirtl  enumerate  are  such  as 
I  be  most  useful  in  the  practical  examination  of  any 
:r  minerals  in  which  this  metal  may  be  found  to  occur. 
n,  appearance  the  coluinbite  is  so  like  tantalite,  that  it 
xtremely  difficult  to  discern  a  difference  that  can  he 
•A  upon.  The  external  surface,  as  well  as  the  colour 
lustre  of  the  fracture,  are  precisely  the  same;  but  co- 
bite  breaks  rather  more  casily^y  a  blow,  and  the  frac- 
:  of  it  is  less  uniform,  appearing  in  some  parts  irre- 
irly  shattered ;  nevertheless,  when  the  two  are  rubbed 
list  each  other,   the   hardness  appears  to  be  the  same, 


the  colour  of  the  scratch  has   the  same  tint  of 


very 


:  brown. 

y  analysis  also,  these  bodies  are  found  to  consist  of 
same  three  ingredients;  a  white  oxide,  combined  with 
and  manganese. 

.ither  of  these  minerals,  when  reduced  to  powder,  is  very 
lily  acted  upon  by  potash  j  but  as  the  iron  contained  in 
n  is  not  affected  hy  alkalies,  it  appeared  better  to  add 
lall  proportion  of  borax. 

'ive  grains  of  columbite  being  mixed  with  !5  grains  of 
lonate  of  potash  and  ten  grains  of  borax,  were  fused 
:ther  for  a  few  minutes,  and  found  lu  be  perfectly  in- 
>orated.  The  colour  was  of  a  deep  green,  from  the 
ntity  of  manganese  present.  The  mass  when  cold 
d  be  softened  with  water,  and  a  portion  of  the  oxide 
Id  be  so  dissolved;  but  it  seemed  preferable  to  employ 
to  muriatic  acid,  which,  by  dissolving  alt  other  ingre- 
Is  excepting  columbium,  left  the  ox'de  nearly  white, 
he  removal  of  iron  and  manganese  that  had  been  com- 
d  with  it. 

he  muriatic  solution  having  been  poured  off  and  neu- 
zed  with  carbonate  of  ammonia,  tlic  iron  was  then 
rated  by  succinate  of  ammonia  ;  after  which  the  inau- 
■se  was  precipitated  by  yiiussiate  of  potash, 
he  products  thus  obtained  from  five  grains  of  columbite, 
•  each  had  been  healed  to  redness,  were  nearly] 

White  oxide 4  grains 

Oxide  of  iron ' f 

Oxide  of  manganese  ,; .  £ ; 
it  cannot  be  supposed  that  proportion*  deduced  from 
rimeuts  made  on  so  small  a  scale  cart  be  entirely  de- 
led upon,  although  the  properties  of  bodies  may  be  so 
;rned,  nearly  as  welt  as  when  larger  quantities  are  cm- 
ed. 

An 
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An  equal  weight  of  tantalite  taken  from  a  specimen,  of 
which  the  specific  gravity  of  7*8,  yielded,  by  the  same 
treatment, 

White  oxide A\   grains. 

Oxide  of  iron -J- 

Oxide  manganese -fa. 

The  white  oxides  obtained  from  each  of  these  minerals 
are  remarkable  for  their  insolubility  in  the  three  common 
mineral  acids,  as  both  Mr.  Hatchett  and  M.  Ekcberg  have 
observed. 

In  muriatic  acid  they  cannot  be  said  to  be  absolutely  in- 
soluble ;  but  they  are  not  sufficiently  soluble  for  the  pur- 
poses of  analysis. 

In  nitric  acid  they  are  aho  nearly,  if  not  perfectly,  inso- 
Juble, 

In  sulphuric  acid,  when  concentrated  and  boiling,  the 
oxide  of  columbium  maybe  dissolved  in  small  quantity, 
and  so  also  may  the  oxide  obtained  from  tantalite. 

The  proper  solvent,  as  has  been  observed  by  Mr.  Hatchett 
and  by  M.  Ekeberg,  is  potash  ;  and  as  it  is  not  required  to 
be  in  its  caustic  state,  I  employed  the  crystallized  carbonate* 
of  potash  on  account  of  its  purity  and  uniformity.  Of 
this  salt  about  eight  grains  seemed  requisite  to  be  fused 
'  with  one  of  the  oxide  obtained  from  either  of  these  mi- 
nerals to  render  it  soluble  in  water. 

Soda  also  combines  with  the  oxide,  and  may  be  said  to 
dissolve  it ;  but  a  far  larger  proportion  of  this  alkali  is  ne- 
cessary, and  a  larger  quantity  of  water.  And  although  a 
solution  may  have  been  effected  that  is  transparent  while 
hot,  it  very  soon  becomes  opaque  in  cooling,  And  finally 
almost  the  whole  of  the  oxide  subsides  combined  with  a 
portion  of  the  soda  in  a  state  nearly  insoluble. 

When  a  solution  of  the  white  oxide,  obtained  from  either 
of  these  minerals,  has  been  made,  as  above,  with  potash, 
the  whole  may  be  precipitated  by  the  addition  of  an  acid, 
and  will  not  be  redissolved  by  an  excess  of  sulphuric  acid, 
of  nitric,  of  muriatic,  succinic,  or  acetic  acids. 

But  ttiere  is  a  further  agreement  in  the  properties  of 
these  two  minerals,  which  appears  above  all  others  to  es- 
tablish their  identity ;  for  though  they  are  both  so  nearly 
insoluble  by  any  excess  of  the  mineral  acids,  yet  they  are 
each  completely  dissolved  by  oxalic  acid,  by  tartaric  acid, 
Of  by  citric  acid ;  and  the  solution  of  each  is  subject  to  the 
same  limitations ;  for  if  the  precipitate  has  been  dried,  it  is 
become  intractable,  and  can  scarcely  be  dissolved  again  till 
pfter  a  second  fusion  with  potash. 

If 
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If  to  the  alkaline  solution  of  either  of  them  there  be 
led  iufusion  of  galls,  prussiate  of  potash,  or  hydrosul- 
Irel  of  potash,  no  precipitate  occurs  ;  but  when  a  sufti- 
lit  quantity  of  acid  has  been  added  to  neutralize  the  re- 
Idani  alkali,  (he  infusion  of  galls  will  then  occasion  an 
Inge  precipitate;  but  prussiate  of  potash  causes  no  pre- 
Itaie,  nor  does  the  hydrosulphuret  precipitate  the  oxide, 
Bough  the  solution  may  became  turbid  from  precipita- 
li  of  sulphur  by  a  redundant  acid. 
■"he  characteristic  precipitant  of  columbium  is  consc- 
Intly  the  infusion  of  galls;  but  in  the  employment  of 
ft  test  certain  precautions  are  necessary.  For  as  an  ex- 
I  ol  potash  may  prevent  the  appearance  of  this  preci- 
ftte,  so  also  may  a  small  excess  of  oxalic  or  tartaric  acids 
Ivent  precipitation,  or  dissolve  a  precipitate  already 
lined.  A  larger  excess  of  citric  acid  seemed  requisite  for 
ft  purpose,  and  would  also  dissolve  the  2alt.1t  of  colum- 
lii.  In  each  case  the  precipitate  may  be  made  to  ap- 
Ir  by  neutralizing  the  redundant  acid;  and  for  this  pur- 
Ic  carbonate  oi  Ammonia  should  be  employed:  for  al- 
lugh  pure  amnionia  has  no  power  of  dissolving  the  oxide 
lie,  yet  the  gallat  seemed  to  be  perfectly  redissolved  by 
It  alkali. 

liV'hen  infusion  of  galls  is  poured  upon  the  white  oxide 
Br.ih  precipitated,  and  still  moist,  it  combines  readily, 
I  forms  the  orange -coloured  compound. 
■Vussiate  of  potash  occasioned  no  change  in  an  oxide 
It  had  been  purified  by  a  second  fusion  with  potash ;  but 
Ippeared  to  dissolve  a  small  portion  of  the  oxide,  as  in- 
fton  of  .■::■>,  poured  into  the  clear  liquor,  occasioned  ai 
ludy  precipitate  of  an  orange  colour,  though  no  such. 
Icipitate  took  place  when  the  iufusion  was  mixed  with 
I  same  prussiate  alone. 

fcydrosulphuret  of  potash  being  added  lo  the  oxide,  and 
lied  upon  it,  impaired  the  whiteness  of  its  appearance, 
I  seemed  to  detect  the  remains  of  some  impurity  which  had 
I  yet  been  removed  by  other  means;  but  no  appearanc* 
Bicaled  the  Inrmation  of  a  sulphuret  of  columbium, 
■"rom  a  careful  repetition  of  these  experiments  upon  each 
■the  oxides,  [  see  no  reason  to  doubt  of  their  perfect 
leement  in  all  their  chemical  properties ;  but  there  is 
ftertheless  a  very  remarkable  difference  in  the  specific 
I  of  the  two   minerals  from   which  they  are  ex- 

I  ■ !  !    . . 

■The  specific  gravity  of  columbite  wad  ascertained  by  Mr. 
Itchttl  to  be  5'}]*, ;  that  of  tantalite  was.  found  by  M. 
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Ekeberg  to  be  7*953  ;  and  I  have  every  reason  to  support* 
their  results  correct,  since  a  small  fragment  of  the  fornwt 
appeared  upon  trial  to  be  5*87,  while  a  spectifcen  of  tanU* 
lite,  weighed  at  the  same  time,  was  as  much  as  7*8.  I 
should,  however,  observe,  that  the  specific  gravities  of 
three  other  fragments  borrowed  for  this  purpose  were  not 
so  high,  that  of  one  being  7*65,  of  another  7*53,  and  oft 
third  so  low  as  7a  1 5. 

It  is  evident  that  no  variation  of  mere  proportion  of  the 
ingredients  can  account  for  an  increase  of  specific  gravity 
from  5*918  to  7*953,  which  are  in  the  ratio  of  3  to  4 ;  Wt, 
since  columbite  contains  four  fifths  oxide*  if  the  whole  re* 
maining  one  fifth  part  in  weight  of  that  oxide  could  fat 
supposed  added  to  the  same  bulk,  without  diminution  of 
the  quantities  of  iron  and  manganese,  the  specific  gravity 
would  not  then  exceed  7*1 ;  and  even  if  a  weight  equal  to 
one  third  of  the  whole  were  thus  added,  without  increase 
of  bulk,  still  the  aggregate  would  not  quite  equal  tilt 
heaviest  tantalite  in  specific  gravity ;  bug  on  the  contrary, 
the  quantity  of  white  oxide  in  this  specimen  certainly  does 
not  amount  to  six  sevenths,  and  probably  is  not  more  than 
five  sixths  of  the  whole  mass. 

The  only  chemical  difference,  by  which  this  circumstanot 
could  be  explained,  would  be  the  state  of  oxidation,  which 
my  experiments  cahnot  appreciate  $  but  it  may  also  arise 
in  part  from  actual  cavities  in  the  mass  of  columbite,  and 
in  part  from  the  state  or  mode  of  aggregation. 
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XXXV.  Description  of  a  Method  of  fitting  up  in  a  portable 
Form  The  Electric  Column  lately  invented  ly  J.  A.  De 
Luc,  Esq.  Also  an  Account  of  several  Experirneras 
made  with  it.    By  B.  M.  Forstbr,  Esq. 

To  Mr.  Tilloch. 

Sir,  .Having  been  informed  that  a  row  of  galvanic  plates 
had  been  constructed  without  any  fluid  being  interposed,  and 
that  it  acted  very  sensibly  on  a  gold-leaf  electrometer,  I 
formed  one,  of  about  two  hundred  small  circles  of  zinc,  and 
the  same  number  of  blotting-paper  and  Dutch  gold-leaf,  the 
Dutch  leaf  being  cemented  on  the  paper  with  a  solution  of 
gum  arabic ;  the  blotting-paper  was  double,  two  pieces 
were  gummed  or  pasted  together  before  the  Dutch  leaf  was 
put  on.  Through  these  circles,  or  plates,  a  silken  string  was 
1  for  connecting  them,  together.  This  small  instru- 
ment 
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t  acted  sufficiently  powerfully  on  a  very  delicate  gold- 
tlectrometer,  to  encourage  me  to  make  a  row  consist' 
>f  a  greater  number  of  plates.  To  the  two  hundred  [ 
d  about  three  hundred  more,  using,  instead  of  the 
:h  metal,  silver-leaf,  and  inserted  the  whole  in  a  glass 

fitted  up  with  brass  caps,  screws,  and  balls.  The 
ument  thus  fined  up  may  be  called  an  Electric  Rod. 
'e  some  of  these  rods  with  the  plates  not  connected  by 
ing  through  them  ;  which,  .provided  the  glass  lube  is 

nearly  of  the  same  diameter  as  the  plates,  may  be  the 
way  of  placing  them ;  but  unless  the  tube  fits  accurately 
>thet  mode  will  probably  be  found  preferable,  as  the 
s  can  be  more  easily  placed  regularly. 
ie  Dutch  metal,  or  silver-leaf,  may  either  be  fastened 
he  paper  with  gum,  or  paste  made  over  the  lire  with 

and  water. 

ie  following  experiments  were  made  with  a  rod  of  five. 
Ired  series  of  plates, — whether  with  the  one  in  which 
:  two  hundred  plates  of  Duch  metal,  or  in  which  there 

none,  but  silver-leaf  instead,  it  is  not  necessary  to 
tion. 

st  Sept.  1809.  One  leaf  of  an  electrometer  made  of 
:h  metal  kept  flapping  to  and  from  the  side  of  the 
;  many  times,  when  connected  with  the  electric  rod. 

■  The  ends  of  the  rod  being  placed  upon  two 

rometers, — when  the  topofeithcrof  them  wastoucbed, 
electrometer  at  the  opposite  end  diverged  more  imme- 
:ly. 

id  Sept.  The  rod  was  placed  at  the  bottom  of  an 
mmeier;  one  leaf  was  attracted  to  the  side  and  flapped 
ral  times.— This  experiment  shows  that  the  electric 
cr  of  these  piles  or  columns  acts   through  a  portion  of 

I  held  the  upper  part  of  the  electrometer  in  my  hand 
ng  this  experiment. 

ith  Sept.  A  small  piece  of  Dutch  metal  was  attracted 
j  the  ball  at  the  zinc  pole  of  the  rod,  and  adhered  to  it. 
h  Oct.  A  very  light  ivory  needle,  turning  on  a  point 
:  a  magnetic  needle),  was  attracted  by  the  rod  j  when  a 
:r  or   a  key  was  placed  near  one  end  of  the  needle, 

the  ball  at  the  end  of  the  rod  also  near  the  same  end 
lie  opposite  side,  the  needle  vibrated  backwards  and 
ards.  The  needle  was  insulated,  I  believe,  by  a  piece  of 

The  needle,  after  having  been  touched  by  the 

■r-end  pole,  evidently  receded  from  that  pole ;  or,  as  it 
ommonlv  called,  was  repelled,  having  been  charged 

with 
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with  the  same  kind  of  electricity  as  that  end  of  the  rod  pot* 
sessed : — the  same  effect  was  perceived  when  charged  by  the 
sine  pole. 

One  leaf  of  an  electrometer  (Dutch  leaf)  moved, 
when  one  of  the  balls  on  the  rod  was  placed  over  the  top, 
without  beingin  contact  with  it, 

15th  Oct.  The  ivory  needle  vibrated  between  the  balls  of 
two  rods,  one  of  which  was  at  the  zinc  pofe,  the  other  at 
the  opposite  pole.  « 

One  column  which  I  have  made,  consists  of  about  500 
plates,  each  about  £th  of  an  inch  in  diameter.  I  have  put  at 
the  zinc  end  a  piece  of  cork  cut  like  the  head  of  a  snake  or 
eel,  aud  at  the  other  end  another  to  resemble  a  tail.  This 
column  may  be  called  an  artificial  electric  eel  (Gymnotus 
electricus) :  it  is  not  inserted  in  a  tube  like  the  others,  a 
silken  string  runs  through  the  centre  of  the  plates,  which 
may  be  drawn  tight $  then  wound  round  a  pin  which  is  in 
the  mouth,  or  may  be  loosened  if  desirable.  This  eel  acta 
powerfully  on  the  electrometers.  The  power  appears  to  me 
to  vary  much  more  than  that  of  the  columns  in  tubes :  pro- 
vided the  outside  of  these  tubes  be  dry,  I  do  not  know  that 
the  strength  of  their  electric  power  changes. 

16th  Oct.  Three  rods,  each  of  500  senes,  were  supported 
upon  insulate^  stands,  and  a  plate  of  copper  suspended  at 
the  silver  pole  of  the  combined  apparatus ;  another  plate  was 
placed  under  this,  (as  in  the  common  electrical  experiment 
of  the  dancing  images,)  one  very  small  piece  (or  more)  of 
tissue-paper  was  attracted  up  and  fell  down,  and  a  little 
image  of  the  same  paper  reared  up,  and  once  remained  sus 
pendeJ  to  the  upper  plate,  but  I  could  not  make  it  dance 
up  and  down. 

22d  Oct.  One  ball  or  both  ?  of  Cavallo's  pocket  electro- 
meter diverged,  when  three  rpds  were  combined  ;  the  pith* 
balls  are  on  wires.  With  these  three  rods  I  could  not  per- 
ceive the  metallic  taste  in  the  mouth,  which  is  so  perceptible 
even  with  a  single  piece  of  zinc  and  silver  placed  against  the 
tongue.  When  the  ball  or  balls  ?  of  the  electrometer  moved, 
the  opposite  end  of  the  apparatus  was  touched.  A  small 
pith-ball,  suspended  I  believe  with  a  single  thread  of  a  silk- 
worm, vibrated  between  two  fixed  pith-balls,  one  of  which 
was  connected  with  the  apparatus,  the  other  communicated 
with  the  table. 

23d  Oct.  A  coated  jar  had  a  slight  charge  given  to  it 
with  one  of  the  electric  rods.  When  the  zinc  pole  charged 
the  inside  of  the  jar,  that  side  gave  signs  of  a  minus  state 
(as  it  is  called),  and  the  outside  a  plus  state.  This  was  shown 

6y 
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n  electrometer,  the  leaves  of  which  diverged  w  hen  cX* 
I  amber  was  holden  near  it,  after  it  had  received  elec- 
y  from  the  inside,  and  converged  when  electrified  from 
lutside  of  the  bottle.  From  the  usual  effects  of  Gal* 
im  the  contrary  miehl  have  been  expected;  thai  is,  that 
iinc  end  of  the  column  would  have  produced  \\\t  plus 
,  and  the  silver  end  the  minus. 

th  Oct.  With  three  rods  combined,  a  small  brass 
suspended  by  silk  between  two  bells,  vibrated  between 
i,  causing  them  to  ring  :  the  bells  were  suspended  from 
nds  of  the  apparatus.  The  next  day,  25lhOct.  {ihe 
ee  day),  having  fixed  nn  glass  pillars  two  bells,  and 
;  by  silk  a  brass  ball  from  the  upper  part  of  a  piece  of 
,  I  placed  the  bells  in  connexion  with  the  ends  of  the 
lined  apparatus,  by  means  of  bent  wires  laid  on  them  j 
ipparatus  and  bells  were  left  for  near  an  hour,  during 
b  time  the  bells  kept  ringing,  at  times  stopping  for  a 

interval,  then  ringing  again  ;  the  clapper  sometimes 
teen  to  rest  against  one  of  them,  then  appeared  to  be 
gaged  by  a  person  moving  in  the  room.  Whether  the 
gagementwas  always  owing  to  some  slight  shakingof 
able,  or  whether  it  was  sometimes  in  consequence  of 
all  having  acquired  electricity,  and  then  being  repelled, 
i  not  quite  clear.  It  appears  not  improbable  but  that 
/eight  of  the  clapper  may  be  so  adapted  to  the  power  of 
pparatus,  as  to  cause  small  bells  to  continue  ringing  far 
al  years  without  intermission  j  if  so,  we  shall  have  a 
line  which  by  those  who  do  not.  consider  the  subject 
sophicallv    will    be    called   a  perpetual  motion.     How 

the  column  will  continue  to  produce  the  electric 
cannot  at  present  (or  perhaps  ever)  be  determined. 
irincipa!  difficulty  to  be  overcome,  in  order  to  keep  the 
er  in  continual  motion  throughout  the  different  season* 
eyear,  appears  to  be  the  want  of  a  very  accurate  insula- 
if  the  apparatus;  for,  if  the  glass  tubes  or  the  pillar* 
ti  support  them  are  damp,  the  current  of  the  electric 
will  not  pass  along  in  the  proper  direction  for  the  ex- 
tent. 

lb  Nov.  Five  rods,  each  of  500  series,  were  combined  J 
these,  two  small  bells  kept  ringing  on  and  off  for  more 
four  hours,  part  of  which  time  I  was  not  in  the  room, 
nnot  tell  how  often  they  might  have  stopped  :  the  ring- 
omctimts  began  again  evidently  not  from  any  shake, 

imagine  from  the  clapper  having  become  electrified, 

then   being  (as  it  is  usually  called)  repelled  from  the 

igainst  which  it  rested.      I  placed  three  rods  of  509 

series 
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series  (insulated,)  in  a  box;  and  brought  wires  from  the 
end*  of  this  combined  apparatus,  which  I  made  communi- 
cate with  two  bells.  I  placed,  on  Tuesday  27th  February 
J  810,  this  apparatus  in  a  closet,  where  I  left  it  until  Sun- 
day 1  ith  March,  the  bells  continuing  to  ring  (as  far  as  my 
observations  went)  from  the  time  they  were  put  into  the 
closet  until  that  day;  when  they  ceased.  What  was  the  cause 
of  their  stopping  1  do  not  know,  but  imagine  it  was  owing 
to  dampness.  I  cannot  ascertain  that  they  rang  the  whole 
time  without  stopping,  but  have  no  reason  to  believe  other- 
wise,  f  intended  some  months  ago  to  have  sent  you  the 
description  of  the  above-mentioned  apparatus  with  experi- 
ments, but  deferred  sending  it  on  account  of  Mr.  De  Luc's 
paper  not  being  published,  which  he  sent  to  the  Royal  So- 
ciety in  March,  last  year,  and  which  contains  a  description 
of  the  electric  column  arid  its  properties.  He  hopes 
soon  to  publish  it  himself.  In  the  mean  time  he  has  per* 
mitted  me  to  communicate  my  account  to  you.  I  consider 
the  invention  of  this  column  as  the  most  important  dis- 
covery in  the  science  of  electricity  since  that  of  the  Vol- 
taic pile,  and  do  not  doubt  but  that  when  Mr.  De  Luc 
gives  his  paper  to  the  public,  it  will  prove  extremely  inte- 
resting, and  I  have  reason  to  believe  it  may  lead  to  further 
discoveries  which  will  be  considered  as  very  important  in  . 
this  branch  of  science. 

Description  of  the  Figures. 

Fig.  1.  A  column  of  50CI  series  of  plates  about  -J-ths  of  an 
inch  diameter,  in  a  glass  tube  with  brass  caps,  &c. 
A  A  Brass  caps,  the  ends  of  which  screw  on  and  off. 
BB  Screws  which  pass  through    the  caps  into  the 
tube,  having  a  brass   plate  at  the  end  for  com- 
pressing the  electric  column. 
CC  Balls  at  the  outer  ends  of  the  screws. 
Fig.  2,  One  of  the  screws  with  a  ball  at  the  outer  end,  and 
,  a  brass  plate  or  circle  at  the  other.  A  small  hole 
is  pierced  in  this  plate,  through  which  the  silken 
string  connecting  the  electric  column  may  ppss. 
Fig.  3.  A  smaller  column  (,the  plates  or"  which  are  about  ^th 
of  an  inch  diameter,)  fitted  up  with  a  cork  head 
and  tail  to  represent  an  eel. 
Fig.  4.  Size  of  plates  in  larger  column. 
Fig.  5.  Ditto  of  the  smaller  one. 

Fig.  6.  A  combined  apparatus,   consisting  of  three  rods 

resting  on  insulating  stands,  and  having  a  wire 

projecting  from  each  of  the  outer  rods :  these 
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wires  arc  For  connecting  the  apparatus  with  elec- 
trometers, &c. 
.  A  couple  of  small  bells  supported  on  glass  pillars, 
with  a  brass  hall  suspended  From  a  wire,  used  as  a 
clapper  to  ring  the  bells. 
On  Wednesday  night,  14th  March,  I  put  into  a  closet  ■ 
Icouple  of  bells,  communicating  with  the  three  rods  above 
mentioned  in  a  box ;  they  then  began  to  ring,  and  are  now 
bringing: — how  long  they  will  continue  so  I  cannot  say,  per- 
haps some  change  in  the  weather  may  soon  occasion  th« 
clapper  to  cease  vibrating. 

I  remain,  &c\ 

B.  M.  FORSTER. 

IValiliamilow,  Esm*,  20th  March  1810. 


XXXVI.  On  the  comparative  Influence  of  Male  and  Female 
Parents  on  their  Offspring,  By  Thomas  Andrew 
Knight,  Esq.,  F.E.S.  In  a  Letter  to  tl,e  Right  Hon. 
Sir  Joseph  Banks,  Bart.  K.B.  P.R.S.* 

Ay  Dear  Sin,  X  have  been  engaged,  during  many  years, 

i  experiments  on  Fruit-trees,  of  which  the  object  has  been. 

i  discover  the  best  means  oF  Forming  new  varieties,  that 

may  be  Found  better  calculated   For  the   climate  of  Britain 

(than  those  at  present  cultivated,     in  this  inquiry  my  efforts 

[have  been  always  most  successful,  when  I  propagaied  From 

the  males  of  one   variety   and  the  females  of  another  ;  and 

I  was  enabled,  by  the  same  means,  to  ascertain  more  ac- 

;urate!y,  than   had  previously  been  done,  the  comparative 

nfluence  of  the  male  and  female  parent  on  the  character 

|of  the  offspring.     The  analogy  that  subsists  between  plants 

nd  animals,  in  almost  every  thing  which  respects  genera- 

oit,   induced   me  also   to  attend  very  minutely  to   similar 

(experiments  in  which  I  engaged   on   some  species  of  an't- 

and  as  the  repetition  of  such  experiments  would  ne- 

Iv  require  a  very  considerable  space  of  time,  and  as 

|tln-  results  stem  to  lead  to  conclusions  that  may  be  of  public 

tility,  I  have  thought   the  following  account  sufficienily 

itertsting  to  mdncc  me  to  address  it  to  you. 

Linn  tens  conceived,  ihat  the  character  of  the  male  parent 

IpredomiiuLed    in    the   exterior   parts    hoih   of    plants    and 

imals;  and    the  same  opinions  have  been  generally  en- 

t amed.  by  more  modern  naturalists.     But  the  Swedish 
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philosopher  appears  to  have  been  misled,  by  the  striking 
predominance  of  the  character  of  the  male  parent  in  male 
animals,  and  to  have  drawn  his  conclusions  somewhat  tod 
generally :  for  1  have  observed  tbat  seedling  plants,  when 
propagated  from  male  and  female  parents  of  distinct  cha- 
racters and  permanent  habits,  generally,  though  with  some 
few  exceptions,  inherit  much  more  of  the  character  of  the 
female  than  of  the  male  parent ;  and  the  same  remark  is 
applicable,  in  some  respects,  to  the  animal  world,  as  I  shall 
point  out  in  the  succeeding  narrative.  v 

My  experiments  were  made  on  many  different  species  pf 
fruit-trees ;  but  most  extensively,  and  under  the  most  ad- 
vantageous circumstances,  on  the  apple-tree:  and  as  the 
results  were  all  in  unison  with  each  other,  it  will  Jbe  ne- 
cessary  to  trouble  you  only  with  an  account  of  some  of 
the  experiments  which  were  made  on  that  species  of  fruit* 
tree. 

The  apple,  or  crab  of  England,  and  of  Siberia,  however 
dissimilar  in  habit  and  character,  appear  to  constitute  & 
single  species  only ;  in  which  much  variation  has  been 
effected  by  the  influence  of  climate  on  successive  genera* 
tions :  for  the  two  varieties  readily  bred  together,  and  the 
offspring,  whether  raised  from  the  seeds  of  the  Siberian 
or  British  variety,  were  prolific  to  a  most  exuberant  extent. 
But  there  was  a  very  considerable  degree  of  dissimilarity 
in  the  appearance  of  the  offspring;  and  the  Ieave9,  and 
general  habits  of  each,  presented  an  obvious  prevalence  of 
the  character  of  the  female  parent.  The  buds  of  those 
plants,  which  had  sprung  from  the  seeds  of  the  cultivated 
apple,  did  not  unfold  quite  so  early  in  the  spring ;  and 
their  fruits  generally  exceeded,  very  considerably,  in  size, 
those  which  were  produced  by  the  trees  which  derived  their 
existence  from  the  seed*  of  the  Siberian  crab.  There  was 
also  a  prevalence  of  the  character  of  the  female  parent  in 
the  form  of  the  fruit ;  but  the  same  degree  of  prevalence 
did  not  extend  to  the  quality  and  flavour  of  the  fruit;  for 
the  richest  apple  that  I  have  ever  seen,  and  which  afforded 
expressed  juice  of  much  higher  specific  gravity  than  any 
other,  sprang  from  a  seed  of  yellow  Siberian  crab. 

The  prevalence  of  the  character  of  the  female  parent  in 
the  preceding  cases,  may  possibly  be  suspected  to  have 
arisen  from  some  error,  or  neglect  of  accuracy  in  making 
the  experiments;  but  I  do  not  conceive  that  any  such 
errors  could  have  existed;  for  the  trees  of  each  variety  were 
trained  to  walls,  where  they  blossomed  much  before  any 

O  2  others 
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ethers  of  the  same  species,  and  the  stamina  were  always 
carefully  extracted,  whilst  immature,  from  every  blossom 
which  I  intended  to  afford  seeds.  The  remaining  blossoms 
of  the  trees  were  also  totally  destroyed,  and  no  other  blos- 
soms, except  those  from  which  the  pollen  was  taken,  were 
ever  unfolded  in  the  neighbourhood,  in  the  season  when 
the  experiments  were  made;  and  I  have  also  invariably 
declined  to  draw  any  conclusion  from  the  appearance  of  a 
plant,  in  which  I  could  not  certainly  distinguish  some  por- 
tion of  the  features  and  character  of  the  supposed  male 
parent. 

It  is  perhaps  also  proper  to  state,  that  the  predominance 
of  the  character  of  the  female  parent,  could  scarcely  have 
arisen  from  any  defective  action  of  the  pollen  ;  for,  except 
in  cases  where  superfcetation  took  place,  I  have  invariably 
found  the  effect  of  a  very  large,  or  a  very  small  quantity  of 
pollen,  to  be  invariably  the  same,  in  its  influence  on  the 
offspring;  and  in  the  greater  part  of  the  experiments, 
from  which  I  have  drawn  the  preceding  conclusions,  more 
than  ten  times  as  much  pollen  was  deposited  on  the  stig- 
mata, as  could  have  been  deposited  in  unmutilated  blossoms 
by  the,  ordinary  means  employed  by  nature. 

In  all  attempts  to  discriminate  the  different  influence  of 
the  male  and  female  parent  on  the  offspring  of  animah 
many  difficulties  present  themselves,  owing  to  the  intermix- 
tures which  have  been  made  of  the  different  breeds  of  do- 
mesticated animals  of  every  species,  and  the  consequent 
absence  of  all  hereditary  permanency  in  the  character  of 
each  variety.  For,  under  these  circumstances,  the  offspring 
will  be  very  frequently  found  to  show  little  resemblance 
either  to  its  male  or  female  parent,  either  in  form,  or  sta- 
ture, or  colour.  It  will  therefore  be  necessary,  before  I 
enter  on  the  subject  of  viviparous  animah,  to  observe  that 
when  I  apply  the  terms  large  and  small  to  the  male  or  fe- 
male parent,  I  extend  the  meaning  of  those  terms  to  the 
parentage  from  which  the  male  and  female  descend,  and 
not  to  the  size  of  the  individual  only,  which  becomes  the 
immediate  parent  of  the  offspring. 

Mr.  Cline  has  observed,  in  a  communication  to  the 
Board  of  Agriculture,  that  if  the  male  and  female  parent 
differ  considerably  in  size,  the  dimensions  of  the  foetus,  at 
the  birth,  will  be  regulated  much  more  by  the  size  of  the 
female  thaa  of  the  male  parent;  and,  it  the  meaning  of 
the  terms  large  and  small  be  extended  to  the  varieties,  as 
well  as  to  the  individuals-,  his  remark  is  perfectly  just.     But 

experience 


Male  aiid  Female  Parents  on  their  Offspring.        21*3 

experience  compels  me  wholly  to  reject  the  inference  that 
he  has  drawn  respecting  the  advantages  of  propagating 
from  large,  in  preference  lo  small  females. 

Nature  has  given  to  the  offspring  of  many  animals  (those 
of  the  sheep,  the  cow,  and  the  mare,  afford  familiar  ex* 
amples)  the  power,  at  an  early  age,  to  accompany  their 
parents  in  flight ;  and  the  legs  of  such  animals  are  very 
nearly  of  the  same  length,  at  the  birth,  as  when  they  have 
attained  their  perfect  growth.  When  the  female  parent  is 
large,  and  the  feet  us  consequently  so,  the  offspring  will  be 
large  at  its  birth,  in  proportion  to  the  bulk  it  will  ultimately 
attain,  and  its  legs  will  thence  be  long  comparatively  with 
the  depth  of  the  chest  and  shoulders.  Wfjen,  on  the  con- 
trary, the  female  is  small,  and  the  foetus  so,  at  the  birth, 
the  length  of  the  legs  of  the  young  animal  will  be. short 
comparatively  with  the  depth  of  its  chest  and  shoulders  j 
and  an  animal  in  the  latter  form  will  be  greatly  preferable, 
either  for  the  purposes  of  labour,  or  of  food  to  mankind* 
I  have  seen  this  difference  in  the  influence  of  the  male  and 
female  parent,  on  the  offspring,  very  strikingly  exemplified, 
in  the  result  of  an  attempt  to  obtain  very  large  mules  from 
the  male  ass  and  the  mare.  The  largest  females,  that 
could  be  procured,  were  selected,  and  the  forms  of  the  off- 
spring, at  the  birth,  were  perfectly  consistent  with  the  theory 
of  Mr.  Cline;  they  were  remarkably  large :  and  I  observed, 
that  the  length  of  their  legs,  when  they  were  only  a  few 
days  old,  very  nearly  equalled  that  of  the  legs  of  their  fe- 
male parents.  I  examined  the  same  animals  when  five 
years  old,  and  in  the  depth  of  their  chests  and  shoulders 
they  very  little  exceeded  their  male  parent;  and  they  were 
consequently  of  little  or  no  value ;  whilst  other  mules, 
which  were  obtained  from  the  same  male  parent  (a  Spanish 
ass),  but  from  mares  of  small  stature,  were  perfectly  well 
proportioned.  I  have  never  seen  the  little  mule,  which  is 
propagated  from  the  female  ass  and  the  horse,  nor  even  a 
delineation  or  description  of  its  form  5  but  I  do  not  enter- 
tain any  doubt  that  its  chest  and  shoulders  are  excessively 
deep  and  strong,  comparatively  with  the  length  of  its  leg3, 
and  that,  on  account  of  this  peculiarity  in  its  form,  it  has 
been  so  frequently  shown  on  the  Continent,  under  the 
name  of  a  iamart,  as  the  pretended  offspring  of  the  mare 
and  the  bull. 

In  opposing  the  theory  advanced  by  Mr.  Cline,  it  is  not 
by  any  means  my  intention  to  enter  the  lists  with  him,  as 
a  physiologist ;  but,  as  a  farmer  and  breeder  of  animals  of 
different  species,   I  have  probably  had  many  advantages, , 

O  3  which 
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■•e  been 

obser- 


hich  he  has  not  possessed .  and  my  conclusions  hav 

awn  from  very  extensive,  and,  I  believe,  accurate  ob3er- 

There  is  another  respect  in  which  the  powers  of  the  fe- 
ale  appear  to  he  prevalent  in  their  influence  on  the  off- 
iring,  and  that  is  relative  to  its  sex.  In  several  species  of 
imesticated,  or  cultivated  animal  (I  believe  in  all),  parti- 
jlar  females  arc  found  to  produce  a  very  large  majority, 
id  sometimes  ali  their  offspring,  of  the  same  sex  ;  and  I 
ave  proved  repeatedly,  that,  by  dividing  a  herd  of  thirty 
>ws  into  three  equal  parts,  I  could  calculate,  with  eonfi- 
mce,  upon  a  large  majority  or  mates  from  one  part,  of 
lales  from  another,  and  upon  arly  an  equal  number  of 
lales  and  females  from  the  r<  snider,  1  frequently  en- 
aavnured  to  change  these  ha  i  by  changing  ihe  male  ; 
ut  always  without  success  ;  I  have  in  some  instance* 

^served  the  offspring  of  one  :,  though  obiained  from 
iflercnl  males,  to  exceed  tr™*~  '  the  other,  in  the  propor- 
011  of  five  or  six,   and  evi  i  to  one.     When,  on  the 

untrary,  I  have  attended  to  v  numerous  offspring  of  a 
ngle  bull,  or  ram,  or  horse,  I  ive  never  seen  any  consi- 
erable  difference  in  the  numb*-  f  offspring  of  either  sex, 
am  therefore  disposed  to  bch  that  the  sex  of  the  off- 
lring  is  given  by  (he  female  ent ;  and  ihe  probability 
f  this  seems  obvious  in  fi:  id  several  other  species  of 

limals  which  breed   in  «  ;nd  though  the  evidence 

Horded   by   the   facts  adui  s  not  by  any   means  of 

lffieient  weight  to  decide  the  question,  it  probably  much 
(cecils  all  that  can  be  placed  in  the  opposite  scale. 

In  oviparous  animals,  1  have  had  reason  to  think  the  in- 
uence  of  the  female  jVircnt  quite  as  great  as  amongst  the 
iviparous  tribes,  though  my  observations  have  been  more 
initcd,  and  less  conclusive.  In  viviparous  animals,  the 
ze  of  the  loeius  is  affected  by  the  influence  of  the  male 
arent,  and,  in  some  instances,  not  inconsiderably;  but 
le  size  and  form  of  the  eggs  of  birds  do  not  appeal  to  be 
1  any  degree  changed  or  modified  by  the  influence  of  the 
lale ;  and  therefore  the  size  of  the  offspring,  at  the  birth, 
mst  be  regulated  wholly  by  the  female  parent;  and  this 
re  urn  stance  permanently  affect*  ihe  form  and  character 
t  the  offspring.  The  eggs  of  birds,  and  those  of  fishes 
id  insects  (if  such  can  properly  be  called  eggs},  appear  to 
.semble  the  seeds  of  plants,  in  having  their  forms  and  bulk 
holly  regulated  by  the  female  parent ;  but  nevertheless 
leir  formation  appears  to  depend  on  very  different  law •* 
jr  the  eggs,  both  of  birds  and  of  fishes  aud  insects,  attaia 

their 
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their  perfect  size  in  total  independence  of  the  male,  and 
the  cicatricula,  the  vitellus,  and  the  chalazs  have  appeared 
(T  believe)  to  the  most  accurate  observers,  to  be  as  well 
organised  in  the  unirnpregnated  as  in  the  impregnated 
egg :  in  the  seed,  on  the  contrary,,  every  thing  relative  to 
its  internal  organization  appears  dependent  on  the  male 
parent,  SpallahZani  has,  however,  stated,  that  many 
plants  produced  well  organized  seeds,  and  even  seeds  whicn, 
vegetated  perfectly,  under  circumstances  in  which  it  is  not 
easy  to  conceive  how  the  pollen  of  the  male  plant  or  flower 
Could  have  been  present.  But  the  Italian  naturalist  ap- 
pears to  have  blundered  most  egregiously  in  his  experiment  % 
Or  (which  I  conceive  to  be  more  probable)  he  became  the 
dupe  of  the  refined  malice  of  his  countrymen ;  for,  I  re- 
peated his  experiments  under  very  favourable  circumstances, 
and  with  the  closest  attention,  but  I  failed  to  obtain  a  single 
seed.  The  gourd  alone  produced  apparently  perfect  fruit, 
&nd  the  seed-coats  acquired  their  natural  site,  and  form  ) 
and  in  this  respect  the  growth  of  its  seeds  appeared  to  be> 
hke  that  of  eggs,  wholly  independent  of  the  influence  of 
the  male;  But  the  seed- coats  of  the  gourd  were  perfectly 
empty,  and  I  could  not  discover,  at  any  period  of  their 
growth,  the  slightest  vestige  either  of  cotyledons,  or  plu- 
mule, nor  of  any  thing  that  appeared  to  correspond  with 
internal  organization  of  a  seed  of  the  same  plant,  under 
different  circumstances;  Spallanzani  ha3  not,  I  believe, 
hientioned  the  species  of  gourd  upon  which  he  made  his 
experiments;  the  common,  or  orange  gourd  of  our  gardens, 
was  the  subject  of  mine. 

In  comparing  the  mode  of  the  formation  and  growth  of 
eggs  with  the  observations  I  had  previously  made  on  the 
growth  of  seeds,  I  have  been  favoured  with  the  very  able 
assistance  of  Mr.  Carlisle,  for  which  1  have  on  this,  as  on 
many  other  occasions,  to  acknowledge  much  obligation* 

I  am,  my  dear  sir, 

with  great  respect,  sincerely  yours, 

Oownton,  JVfay  20, 1809.  THOMAS  And.  KNIGHT. 


XXXVII.    On  the  Fossil  Bo7tes  of  Horses  and  Wild  Boars. 

By  G.  A.  Cuvjer** 

J.  he  above  are  the  only  species  of  animals  which  reroaiii 
to  be  described,  in  order  to  complete  the  history  of  qua* 

*  Amu  iu  Musbim,  tome  xiv.  p.  33, 

O  4  drupeds 


On  the  Fossil  Bones 


which  have  been  found  in  Ihe  fossil 
easier,  as  they  have  been  dog 


■■upeds  with  hoof; 

indour  task  i 
i  from  loose  soils  only,   for  the  most  par  of  recent  h 

i  ;  and  such  of  their  remains  a*  have  hcen  collected, 
puiiot  enable  us  to  distinguish  ihem  from  living  species. 

Article  I.     Fossil  Bones  »J  Horses. 
se  are  as  common  in  loose  strata  as  the  bones  of  any 
|ther  large  animal,  and  yet  little  mention  has  been  made 
them  in  works  on  fossil  bones ;  either  because  their  pre- 
ce  was  regarded   as  a  very  simple  occurrence,  not  de- 
ling of  attention,  or  because  they  were  not  recognized 
Jj  being  the  bones  of  horses. 

I  Them  are  various  proofs  of  this  last  oversight, which  would 

jppcar  very  extraordinary  if  we  were  not  aware  how  supcr- 

cially  fossils  and  petrifactions  have  been  examined. 

|  Thus  we  find  in  the  Trahe  des  Monslres  of  Aldrovandus, 

Wished  by  Bernier,  p,  37,  Hvo  horse's  teeth  given  as  the 

l-eth  of  giants,  while  in   the  Museum  metatlkum  of  this 

"ior,  published  by  Ambrosinus,  p.  830,  teeth  of  the  same 

rial  are  represented  correctly. 

n  another  memoir  we  have  said  that  Lang,  in  his  His- 
mria  Ijipidum  Jiguratamm  Helvetia,  tub.  W.J'.  1,  S,  had 

a  horse's  tooth  for  the  tooth  of  a  hippopotamus. 
I  We  may  add  thai  Kiindiiiann  has  engraved  others,  without 
ving  what  to  make  of  them  (Rar.  Wat.  ei  Jrt.t&b.  II. 
.  4  and  5)  ;  and  that  Walch,  who  had  received  them  from 
icdlimbourg,  confines  himself  to  remarking  their  reseni- 
nce  with  those  of  Lang  and  tCundmanu,  without  endea- 
.iring  to  determine  them  more  precisely  [Monumcns  tie 
■orr,  II.  sect.  II.  page  I5g). 

I  he  number  of  authors  who  have  been  more  adventurous 
wry  small ;  such  a.-  Boureoat,  who  quotes  a  single  piw- 
itfa  found  at  a  depth  of  ti()  feet,  on  digging  a  well  near 
ulena  {Trait c  des  Pt'tnfuaiions)  ;  and  Rome  de  I'lsle, 
lu  reckima  in  (he  number  of  ihfl  subjects  in  the  Cabinet 
|>f  Davila,  a  fussil  horse'd  tooih  in  its  alveolus,  near  Can- 
tailt.   {Cut.  dc  Davila,  lit,  page  830). 

It  is  certainly  to  tins  silence  of  most  naturalists,  with 
ifipect  to  the  fossil  hones  of  horses,  that  we  are  indebted 
ir  the  silence  preserved  by  M.  Faitjaa  on  the  same  subject 
i  hi-  (.U-ufai'ii;  although  he  might  have  taken  great  advan- 
ige  of  it  to  support  his  favourite  opinion  respecting  the 
Jeulity  of  fossil  animals  with  those  of  the  present  lime. 
In  fact,  the  fossil  bones  of  horses  cannot  be  distinguished 
Iroru  the  bones  of  living  horses;  and  nevertheless  we  find 
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them  most  assuredly  in  the  same  strata  which  contain  un- 
known animals.  ^ 

We  have  already  said  that  there  were  thousands  of  horses9 

teeth  in  the  celebrated  depdt  of  bones  of  elephants,  rhino* 

•  ceroses,  tigers,  *nd  hyaenas,  discovered  in  1 700  near  Can- 

stadt  in  Wirtemberg :  their  association  with  the  elephants 

seemed  to  be  a  general  occurrence. 

We  have  seen  with  our  own  eyes  hundreds  of  bones 

and  teeth  of  horses  dug  tip  from  the  canal  of  the  Ourcq, 

„  in  the  spot  from  which  elephants9  bones  also   had   been 

taken ;  and  among  the  horses9  bones  there  were  some  com* 

pletely  petrified. 

In  the  quarry  of  Fouvent  le  Prieur6,  in  the  department  of 
the  Haute-Saone,  from  which  bones  of  elephants  and  of 
hyaenas  have  been  procured,  several  bones  and  teeth  of 
horses  were  at  the  same  time  found,  which  have  been  also 
sent  to  our  Museum. 

M.  de  Dree  is  in  possession  of  a  piece  of  a  horse's  jaw 
found  at  Argenteuil,  nearly  in  the  same  spot  with  an  ele- 
phant's jaw. 

M.  Fabbroni  has  sent  me  drawings  of  several  similar 
portions  dug  up  in  the  upper  Val  d  Arno,  with  bones  of 
elephants,  rhinoceroses,  and  mastodonti  with  straight  teeth. 

Finally,  M.  Fischer  has  procured  me  some  drawings  of 
horses'  teeth  brought  from  the  Bergstrasse,  and  placed  in 
the  Cabinet  of  Darmstadt. 

I  am  convinced  from  these  observations,  that  if  we  have 
not  more  frequently  heard  of  horses'  bones  dug  up  with 
those  of  elephants,  it  has  arisen  from  the  former  having 
been  regarded  as  less  interesting. 

We  shall  not  repeat  what  we  have  said  of  those  which 
we  sometimes  find  in  osseous  strata :  but  it  is  in  recent  al- 
luviations  that  most  of  them  are  found,  as  might  reasonably 
be  expected. 

There  is  scarcely  any  valley  into  which  we  can  dig  in  any 
direction,  without  finding  horses' bones  in  the  depositations 
made  by  rivers :  the  vallev  of  the  Seine,  that  of  the  Somme, 
and  without  doubt  several  others,  are  full  of  them. 

M.  Traulle  sent  me  several  specimens  from  the  banks 
of  the  Somme  ;  and  I  have  seen  them  myself  dug  up  from 
the  foundations  of  the  bridge  now  constructing  opposite 
the  Military  School. 

These  last  are  not  interesting,  because  they  have  been  de* 
posited  since  our  continents  assumed  their  present  form : 
the  former,  however,  being  those  which  accompany  the 
bones  of  elephants  and  tigers,  arc  of  an  anterior  order  of 
,  things. 


On  the  Possil  BoneS 

Bngs.     Did  the  horses   to  which   they  belong  resemble* 
pse  of  the  present  day  in  every  respect  ? 

st  confess  thai  comparative  anatomy  cannot  answer 
■s  question. 

If  have  carefully  compared  the  skeletons  of  several  va- 
cs of  the  genus  Fquus,  those  of  the  mule,  the  ass,  the 
ra,  and  the  couagga,  without  being  able  to  find  in  them 
Character  sufficiently  fixed  to  entitle  me  to  hazard  a  de- 
i.  If  we  could  obtain  an  entire  fossil  bead,  we  might 
ps  set  on  fool  some  comparison  ;  but  with  ihe  other 
i,  most  of  which  are  mutilated,  we  can  obtain  no  result. 
JWe  may  therefore  rest  assured,  thai  one  species  of  the 
Brse  genus  served  as  aconstant  companion  to  the  elephants 
ymammoths,  and  to  the  other  animals  of  ihe  same  ar-ra^ 
p  bones  of  which  fillour  large  basins;  but  it  is  impossible 

■  say  in  what  respects  ihey  resembled  any  of  the  species 
a  at  present. 
mly  now  remains  to  point  out  the  characters  by  which 

I  may  distinguish  the  hones  of  horses.     As  it  is  with  the 

ind  the  buffalo  thai  they  are  most  liable   to  be  con- 

lnuli.il,  it  is  wiih  these  that  we  must  compare  them. 

TlTie  upper  grinders  of  horses  are  prismatic,  like  those  of 

k  and  buffalo,  and  marked  in  the  same  way  with  tour 

Iscents  j  but  they  have  besides  a  fifth,  in  the  midst  of  ihe 

I..;-  edge.    The  lower  grinders  are  more  compressed,  and 

me  four  crescents  in  the  horse  as  well  as  in  ihe  ox  ;  but 

Itead  of  being  parallel  in   pairs,  they  are  alternate,  the 

t  of  the  inner  edge  corresponding  lo  the  interval  of  the 

of  the  outer  edge. 

he  shoulder-blade  of  the  horse  has  its  spine  more  ele- 

d   at  the  upper  third  part   of  it,  and  decreases  from 

I  ■■■ "  to  the  acromion.     In  the  ruminating  animals  there 

|dso  an  elevation  at  the  same  spot ;  but  it  ts  at  the  lower 

y,  and  at  the  acromion,  that  the  spitic  is  most  pro-* 

■  n  the  humerus  of  the  ox,  the  great  tuberosity  rises  faf 
ive  tbe  rest  of  ihe  upper  head,  and  there  is  only  a  groove 

he  biceps  humeri ;  in  tite  horse  this  tuberosity  does  not 
mure  lhau  the  rest,  and  there  are  two  different  grooves 

ie  camel  and  other  ruminants  resemble  the  horse  more 

the  ox  in  this  respect. 

ie  cubitus  of  the  ox,  although  attached  to  the  radius, 
he  diMim-uislud  throughout  its  whole  length  j  that  of 

J  horse  i»  uiiircly  lost  from  it3  superior  third  part,  being 

I    marked  afterwards  by  a  kind  of  thread. 
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The  lower  head  of  the  radius  of  the  hone  it  divided  into 
two  facets,  by  an  almost  perpendicular  ridge ;  that  of  the 
ox  is  divided  into  three,  by  two  very  oblique  ridges. 

The  ox  has  one  bone  less  in  the  carpus  ihan  the  horse, 
because  its  os  trapezoides  is  confbufaded  with  the  great  bone* 
Every  person  is  acquainted  with  the  difference  ot  their  me* 
tacarpus  and  their  hoof*. 

The  ischion  of  the  ox  has  its  tuberosity  higher  than  thai 
of  the  horse,  and  the  os  ileum  of  the  latter,  on  the  contrary, 
is  higher  at  its  upper  angle  :  this  occasions  the  striking  di£» 
fercnoe  in  the  crupper  of  the  two  animals. 

The  femur  of  the  horse  has  three  trochanters ;  that  of  the 
ox  has  ouly  two,  and  the  great  trochanter  is  less  elevated. 

The  lower  head  of  the  tibia  of  the  ox  is  rectangular,  and 
has  at  its  inner  edge  a  facet  for  the  articulation  of  the  fi* 
bula;  thai  of  the  horse  is  very  oblique,  and  almost  trian* 
gular. 

The  same  difference  of  obliquity  is  discernible  in  the 
astragali  :  that  of  the  horse,  besides,  has  but  a  very  small 
facet  for  the  os-  cuboides ;  that  of  the  ox  rests  on  this  bone 
nearly  the  half  of  its  inferior  head. 

The  os  scaphoides  of  the  horse  is  much  larger  than  its 
cuboides,  and  remains  always  distinct  from  it :  in  the  ox 
these  two  bones  are  equally  large,  and  are  always  com* 
pounded.  The  horse  has  only  one  os  cuneiforme,  and  the 
ox  has  two. 

The  differences  of  the  metatarsus  and  of  the  hoofs,  which 
have  occasioned  those  of  the  tarsus,  are  known  to  all  natu- 
ralists. 

By  means  of  these  short  and  simple  characters  we  may 
easily  distinguish  the  bones  of  the  extremities  of  the  two 
species.    . 

Each  of  the  vertebrae,  separately  examined,  would  also 
furnish  characteristics;  but  the  detail  would  be  endless, 
and  it  is  very  rare  that  we  find  vertebrae  isolated  from  other 
bones.  I  think  I  have  now  furnished  geologists  with  all 
that  is  requisite. 

Article  II.    Of  the  Fossil  Bdnes  of  Wild  Boots. 

I  do  not  find  matiy  indications  of  the  teeth  of  these  atti- 
mals  in  authors  :  all  those  that  I  have  seen,  came  from  peat 
mosses,  or  other  recent  soils  ;  and  I  do  not  know  if  they 
ever  accompanied  the  bones  of  elephants. 

Walch  mentions  the  vertebrae  of  a  petrified  hog,  alluded 
lo  by  Luid,  and  after  him  by  Argenville;  but  we  cannot 
trust  to  such  authors  or  their  descriptions.    Gmslin,  WaU 

lerius, 


do  not  apeak  at 


On  tiie  Font*  J 

i  other*  whom  I  have  C 

I  this  kind  "f  Fossil. 

|TTieie  is  ncvmnekss  in  tha  Jfca— I  Bssieriattmm,  plate 

XI,  ■  pirn  oi  Dae  fossil  tooth  of  a  wild  boaiL  under 

»thsa«he  cabinet  of  the  Bnyal  Society  ofl^odonhas 
WspLcitnctn:  but  neither  nf  these  author*  assigns  the 
gut  liic  opccies. 

L  Dclaiiasy.  m  Ms  A/esaasn  arF Origin*  des  Fbstila 

IbdtMicu  iin  'fVwwti-j  flriytoaWjp*  3*,  relates,  that  in  the 

11  '    ■  AIostruu     eging  man  a  ssnss,  "  they  found  the 

!  hoar  unknown  ia  Europe,  and  they 

jiuJcrtru    *Liat  inu-i  bare  been  the  extraordinary  tise 

■  uiv  uhuiaI  *uch  u^ive."    Ha  adds,  that  what  made  the 

|i         be  Lvw»»£wiiLi  ,  *  were  the  tasks,  of  a  length  in  every 

snnnsliiug.''     It  would  hare  been  rety  easy    to 

Bikini  tbl  lassBjfc  of  these  tasks,  and  some  figure  or 

nfjuuu  nf  '.rtis  ssmd>.   Bat  geoiognHs  hare  rarely  de- 

ixxitijAii,,       ,s    uusidercd  as  uunmiss,  and  preferred 

>Uiii|^  tit<tr  ituuj    it  coiitrrrukg  systems,  to  em  playing 

as:  thus  the  above  tact,  which  aught 

becu  made  uticmting,  is  totally  useless. 

y  pan,    1  hate  some  teeth  of  wild  boars  which 
■   .   ■ .  d  long  in  the  earth.    1  hare  eeaoc 
»uukU  bUtli  b*  the  moss  in  which  they  certainly  had 
MuVas]  ;  bm  I  am  pot  acquainted  with  the  precise 
||jj        ul  my  oi  them,  except  of  a  task  found  on  digging 
.     M  bridge  «>f  Jena,  opposite  the  Military 
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■ 

■  .    ■ 


of  horses,  pieces  of  boats, 
i^iiKiits.  I  have  also  a  piece  oF  a 
•v.    mosses  in  the  department  of  the 

.   ..-'.-  ,u  of  the  School  of  Mines.  Both 
i    ■-,.;:;  strata,  and  they  do  not  differ  in 

.  ;'.:■£  J:  swing  of  the  tower  half  of 
» .'d  hwar,  which  had  been  trans- 

.     .    :ui  o$  to  its  precise  position  he 


.;■»  :>  <o  easily  distinguished  from. 

■evasion  to  ^ive  its  characters. 

-mail  scale  those  of  the  masto- 
'.  itjviiig  also  blunt  tubercles 
:li  tnialler  tubercles. 

:  oiijs.  Siam  pigs,  and  Mada- 
«.diai  -nd  complete  number  of 


Th« 
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The  posterior  lower  grinder  has  five  groups  of  tubercles  ; 
that  of  the  upper  has  six.  The  eight  which  precede  them 
have  each  four  groups  ranged  in  pairs.  The  fourth  on  each 
side  has  three  groups  ranged  in  a  triangular  form  ;  and  the 
three  anterior,  having  their  tubercles  on  a  single  line,  are 
almost  sharp -edged. 

The  anterior  tooth  falls  very  early  in  our  European  pig«; 
and  I  never  found  it  in  the  babiroussa,  the  number  of  which 
should  be  six,  but  it  is  frequently  five  only,  in  consequence 
of  the  casting  of  the  anterior  tooth  :  I  found  but  six-  also 
in  two  peccans. 

The  wild  boar  of  Ethiopia  has  only  three  teeth,  all  com- 
posed of  cylinders  tied  together  like  the  laminae  of  those  of 
the  elephant,  and  presenting  circles  at  their  surface  when 
they  are  filed  down.  They  are  very  unequal ;  for  the  left 
has  no  less  than  twenty-three  circles  ranged  in  three  lines.' 

Every  species  has  its  peculiar  form  of  tusks  ;  but  all  the 
tusks  and  all  the  grinders  which  I  have  observed,  were  simi- 
lar to  those  of  the  common  wild  boar. 

The  extremities  of  the  Sus  genus  have  a  great  resemblance 
to  those  of  the  ruminating  animals.  As  it  is  most  likely 
that  the  bones  of  the  former  may  be  confounded  with  those 
of  stags  and  sheep,  it  is  with  these  last  that  we  ought  to 
compare  them. 

The  shoulder  blade,  like  that  of  the  horse,  has  the  spine 
flattened  in  front,  and  more  prominent  in  the  upper  third 
part,  where  it  forms  a  hook  bent  backward. 

The  great  tuberosity  of  its  humerus  is  very  high,  as  in 
the  sheep  ;  but  it  becomes  broader  behind,  and  is  followed 
£y  a  broad  reentering  arc. 

The  cubitus  is  very  broad  and  distinct  throughout  its 
whole  length ;  the  greatest  part  of  it  in  the  sheep  is  attached. 
In  the  stag  it  is  at  least  much  more  slender. 

The  carpi  have  a  close  resemblance,  with  this  difference, 
that  the  trapezoidal  bone  is  distinct  in  the  Sus  genus,  where** 
as  it  is  close  in  the  ruminating  animals ;  and  the  unciform 
bone  is  narrower,  whereas  the  os  scaphoides  is  broader. 
The  differences  in  the  femurs  are  almost  incapable  of  de- 
scription in  words  ;  but  the  tibia  may  be  recognized  be- 
cause it  is  shorter ;  its  inferior  head  is  square,  and  does  not 
decrease  from  back  to  front,  and  has  no  articulation  for  the 
fibula.  The  chief  difference* of  the  tarsus  depends  on  the 
small  cuneiform  bone,  on  the  sole  of  the  fifth  toe,  and  on 
the  os  scaphoides  remaining  distinct  from  the  cuboides.  As 
to  the  metacarpi,  the  metatarsi,  and  the  toes,  they  cannot 
be  confounded, 

XXXVIII.  JS*- 
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KXXVTII.  Extract  from  a  Memoir  by  M.  Mathieu,  on 
1  the  Discovery  of  several  Blocks  of  orbicular  Granite  rr- 
I  cently  found  in  Corsica  *. 

L  he  insulated  block  of  orbicular  granite  which  wa*  found 

>  Corsica  in  1783,  on  the  small  plain  of  Talavo,  half  a 
gue  from  thi-  sea,  on  the  shores  of  the  Guif  of  Valin- 
,  on  tlit  Istria  road,  not  far  from  a  place  called  la  St  an- 
na, and  which  Messrs.  Sionville  and  Barral  were  the  first 

>  describe,    fixed  the  attention  of  mineralogists,  from  the 

;ular  form  assumed  in  this  rock  by  the  white  semi- 
■ansparent  feldspar  and  the  amphibole  or  home  blende  of  a 
Vep  black,  a  little  greenish,  arranged  in  several  concentric 
cles,  which  had  given  rise  to  species  of  round  or  oval 
wis,  immersed  in  a  confused  mixture  of  the  same  two 
Lineral  substances  which  form  the  basis  of  the  rock. 
I  This  stoue,  so  singular  by  the  system  of  its  formation, 
pd  by  the  effect  which  it  produced  when  polished,  made 
|  very  much  sought-after  for  cabinets,  and  it  soon  became 

e  and  of  high  price. 
J  In  vain  did  Messrs.  Barral,  Sionville,  and  after  theui  Do- 
Imieu,  Besson,  and  sever.il  other  mineralogists,  make  in- 
clines after  the  rock  which  had  given  birth  to  the  insu- 
J  and  partly  smooth  black,  which  some  convulsion  had 
lansported  and  buried  in  the  small  plain  of  Talavo; — all 
leir  pains  were  useless. 

I  Notwithstanding  their  want  of  success,  a  Corsic'an  na- 
Iralist,  M.  Rampassc,  was  more  fortunate ;  because  his 
ilge  of  the  language  and  manners  of  the  inhabitants 
'  the  mountains  admitted  of  his  pursuing,  with  a  hammer 
s  hand,  the  chain  of  mountains  from  which  he  pre- 
Bmed  thai  Lhe  block  of  the  orbicular  rock  of  Talavo  must 
Ive  been  torn  at  a  very  remote  period  by  the  action  of  the 

M.  Rampasse  has  executed  this  arduous  journey,  during 
h  he  collected  a  fine  series  of  rocks  and  other  mine- 
|ls  ;  but  he  was  not  more  fortunate  than  the  rest  with  re- 
:t  to  the  globular  granite.  His  inquiry,  however,  made 
acquainted  with  the  position  of  a  porphyritic  rock 
wded  with  globular  bodies,  in  general  larger  than  those 
he  stone  found  at  Talavo 3  and  the  formation  of  which, 
hout  being  absolutely  ihe  same  with  the  latter,  never- 
less  resembled  it  considerably  ;  but  the  rock,  of  a  diiler- 
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ent  colour,  was  softer,  and  did  not  receive  the  brilliant  polish 
of  the  orbicular  granite.  M.  Rampasse  brought  to  Parif 
some  magnificent  specimens  of  this  porphyry  with  largt 
globules.  This  variety  was  not  to  be  found  in  any  cabi- 
nets. 

It  results  from  these  details,  that  all  hopes  were  given  up 
of  other  masses  of  granhe  similar  to  that  of  the  plain  of 
Talavo,  when  a  particular  circumstance  brought  to  view 
several  other  blocks,  which'  are  said  to  exist  in  their  native 
position,  a  leage  from  Talavo,  and  resting  on  the  same 
rock  which  gave  birth  to  them. 

It  is  to  M.  Mathieu,  captain  in  the  imperial  artillery, 
and  commanding  at  Ajaccio,  that  we  owe  the  first  infor- 
mation on  this  discovery,  consigned  in  a  manuscript  me- 
moir, accompanied  with  a  topographical  plan,  and  a  verjr 
(excellent  specimen  of  this  granite,  which  is  of  precisely 
(,he  same  form  with  that  which  was  formerly  discovered* 

f  This  superb  production/9  says  M.  Mathieu,  "  is  found 
}n  considerable  masses  on  the  estate  of  Sartene,  the  pro* 
perty  of  M  Jean  Paul  Roccaserra  :  its  present  situation  it 
about  three  fourth  parts  up  a  very  steep  mountain,  from 
which  it  has  been  insulated  by  accident;  it  is  in  blocks 
smoothed  (arrondis)  in  consequence  of  decomposition,  which 
blocks  are  .comprised  within  a  space  which  does  not  extend 
beyond  four  hundred  square  metres.  The  base  is  a  granite 
composed  of  semi  transparent  quartz,  of  araphibole  with 
large  crystals,  and  of  mica  in  a  small  quantity :  sometimes 
shades  are  discovered  which  give  a  feeble  appearance  of  the 
globnlous  system.  The  rest  of  the  mountain  is,  like  those 
adjacent,  composed  of  &  granite  of  quartz,  feldspar,  and 
mica." 

M.  Mathieu  adds,  that  the  lichens  and  mosses  which 
(covered  the  blocks  of  this  new  orbicular  granite  and  con- 
cealed its  characters,  did  not  permit  those  who  visited  the 
same  mountain  to  see  that  the  discovery  was  owing  to  the 
recent  separation  of  two  parts  of  one  block.  The  distance 
of  the  position  of  the  ancient  block  of  Talavo  from  the 
Rizenare,  a  river  which  washes  the  foot  of  the  mountain  on 
which  the  recent  discovery  has  been  made,  is  one  myria- 
metre  and  a  half.  M.  Mathieu  does  not  think  that  this 
river  has  ever  been  capable  of  transporting  this  old  block 
of  granite  to  such  a  distance ;  and  he  is  perfectly  right :  but 
when  he  presumes  that,  "  in  very  remote  ages,  this  same 
block  has  been  discovered  in  the  Rizenare,  ana  thence  transr 
J erred  by  the  care  of  an  architect  to  the  spot  where  it  was  to 
be  cut  with  the  chisel,"*— this  conjecture  does  not  seem  to 

rest 
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st  on  any  solid  foundation  t  and  it  would  be  entirely  refuted'* 
the  smooth  blocks,  alluded  to  by  M.  Mathieu,  discovered 
ithin  the  space  of  400  square  metres,  instead  of  having 
en  worn  or  smoothed  by  the  effects  of  decomposition,  hail 
en  so  worn  by  the  action  ot  some  violent  convulsion  of 
e  sea  at  very  remote  periods,  when  these  blocks  as  well 
that  at  Talavo  must  nave  been  transported  to  the  placet 
here  they  were  discovered*  Wc  see  many  examples* 
en  on  very  high  mountains,  of  these  accidental  transports  , 

masses  much  more  numerous  and  much  hunger,  of  gra- 
tes and  other  rocks  not  less  hard,  all  the  angles  of  which 
vc  been  flattened  by  frictions.  Besid^s/those  in  the  covi- 
ns of  Sartene  are  at  a  trifling  height,  and  of  small  sise, 
comparison  with  the  enormous  masses  mentioned  by 
ussure  in  his  Travels  in  the  Alps,  and  which  he  considers1 
the  result  of  what  he  calls  la  grand*  d&bacle. 
We  are  certainly  far  from  wishing  to  lessen  in  the  small- 
t  degree  the  merit  of  M.  Malhieu's  Memoir,  to  whom 
r  are  under  great  obligations  for  communicating  the  dis- 
very  ;  but  we  insist  the  more  strongly  on  a  new  examina- 
>n  of  the  smoothed  blocks  of  Sartene,  as  the  precise 
owlcdge  which  we  have  of  that  of  Talavo,  which  has 
ver  been  smoothed  by  decomposition,  but  byfrictkm,  leads 
by  analogy  to  consider  the  blocks  in  question  as  bong 
e  result  of  a  similar  cause  2— -for  nothing  could  have  less 
idency  to  decomposition  than  the  orbicular  granite  of 
tl&vot  the  block  of  which  was  very  hard  and  very  sound 
ternally,  as  well  as  on  the  external  surfaces,  which  fast 
1  not  hear  any  other  signs  of  destruction  than  that  pro- 
ot\l  bv  shocks  or  by  frictiofl. 

Wc  ivust  therefore  invite  M.  Mathieu  to  examine  again 
;S  atunivn  the  <utc  of  the  blocks  which  he  mentions 
hi>  Mctr.o-.r,  am!  to  ascertain  positively,  First,  If  they 
il'.v  wcrv  > >'K  x  Ku  . ;,  ;  .>  effects  of  decomposition  f  Se- 
:ul\  %  It  these  bUvks  art  adherent,  or  separated  from  the* 
i>Mie  roc*  on  v\  Ye>  :he\  n»t  r  which  is  not  clearly  enough 
sv'ibevi  .w  n.s\U.;T  -.  And  finally,  If  semitransparent 
kiM.!  evsi>.  a*  ; -so.**  ;:  ooeOn  the  new  orbicular  granite  ? 

i-v  o  J  .vwe  ^  ,:<;HVvi  of  it,  and  is  composed  only  of 
>>  v'xm.v  •■.  v  c>  a?\  a::J  amphiboJc  of  a  greenish  black, 
.  »    i        s  voj.  .*rvc>.   is  only  met  with  rarely  and  in. 

Mi.    W.>. 
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XXXIX.  Proceedings  of  Learned  Societies, 

ROYAL   SOCIETY. 

JL  he  meetings  on  the  1st,  8th,  and  15th  of  March  were  oc» 
cupied  in  reading  'Dr.  Herscjiel's  supplementary  remarks' 
and  illustrations  to  his  former  papers  on  the  nature  of  co- 
loured concentric  rings  seen  between  object-glasses.  The 
details  were  so  unconnected  in  themselves,  and  referring  so 
intimately  to  his  preceding  observations  and  the  objections 
which  have  been  made  to  them,  that  it  is  not  possible  to  con-" 
vey  any  just  idea  of  the  author's  experiments  in  an  abstract. 

March  22,  The  right  honourable  President  in  the  chair.1 
A  letter  to  the  president  from  Mr.  Knight  was  read,  on  tftp 
functions  of  the  leaves  of  trees.  In  this  sliQrt  letter  Mr/ 
Knight  merely  confirmed  the  opinions  and  observation* 
which  he  made  on  this  subject  several  years  ago,  namely  : 
that  the  leaves  of  trees  perform  the  same  functions  as  the 
lungs  of  animals ;  that  grafts  of  trees  perish  as  soon  as  the 
parent  stock,  from  the  inability  of  the  leaves  tp  perform 
their  office,  and  support  the  increased  circulation  of  a  young 
and  healthy  stock;  and  that  consequently  a  rich  soil,  and 
augmented  nourishment  to  the  roots  of  such  trees,  only  tend- 
to  accelerate  their  decay  instead  of  increasing  their  vigour, 
£S  more  sap  by  such  means  is  propelled  to  the  branches  than 
can  be  digested  by  the  leaves.  This  theory  of  the  p  rishable 
nature  of  grafts,  which  has  met  with  much  opposition,  Mr. 
Knight  now  considers  as  sufficiently  established  on  the  sure 
basis  of  physical  demonstration. 

N.  B.  The  doses  of  magnesia  administered  by  Mr. 
Brande  to  his  calculous  patients  *  varied  from  15  to  20  grains 
night  and  morning. 

SOCIETY   OP   ANTIQUARIES. 

An  account  of  the  earl  of  Cumberland's  expedition  to  the 
Azores  in  1589  was  read  to  this  society  ;  but  it  contained 
no  new  facts  of  particular  importance,  except  so  far  as  it 
proved  the  early  superiority  of  the  British  navy. 

Part  of  a  very  accurate  description  of  Rippon  minster 
was  also  read,  in  which  it  was  alleged  that  at  least  a  wing 
of  this  church  was  built  prior  to  the  Norman  conquest. 

ROYAL   INSTITUTION. 

On  Saturday,  the  3d  of  March,  Mr.  Professor  Davy  began. 
Jhs  second  course  of  electro-chemical  lectures,  with  an  in- 

*  Sec  page  155  of  our  last  Number. 

Vol.  35.  No.  143.  March  1810.  P  tjroductory 


I  Royal  Institution. 

Induclnry  discourse,  in  which  he  explained  ihe  principle 
Ipon  which  it  is  proposed  to  new-model  this  institution, 
■he  plan  appears  to  be  so  judiciously  adapted  to  the  cir- 
li> m stances  of  Ihe  establishment,  and  holds  out  so  fair  a 
Brnmise  of  a  successful  prosecution  of  scientific  researches, 
Biat  we  entertain  no  doubt  of  its  meeting  with  the  general 
l>pr<  ballon  ol  the  proprietary,  and  receiving  lhat  share  of 
Bublic  encouragement  to  which  it  is  so  eminently  entitled. 
liter  a  concise  historical  survey  of  the  origin  and  progress 
If  the  Institution,  and  of  the  important  discoveries  which 
lad  repaid  the  liberality  of  its  founders,  Mr.  Davy  pro- 
Bounced  a  sh'>rt  and  eloquent  dissertation  on  the  utility  of 
philosophical  inquiries  in  general,  and  proceeded  to  explain 
lie  nature  of  those  improvements,  which,  he  conceived, 
■ere  calculated  to  render  the  Institution  a  more  efficient  in- 
Irument  of  public  advantage. 

I  The  funds  of  the  Institution,  he  said,  had  been  inade- 
quate to  the  expenses  of  the  establishment  ;  and  some  in- 
Biry  had  been  sustained  from  the  purchase  and  sale  of  the 
proprietors' shares.  It  was  not  to  be  expected,  that  those 
Brio  could  make  an  'interest  in  a  scientific  institution,  an 
Bbjeci  of  pecuniary  profit,  could  ever  feel  a  zealous  soli- 
Blude  for  the  advancement  of  science.  It  was  therefore 
proposed  that  the  shares,  which  originally  conveyed  an  in- 
Irest  in  perpetuity,  should  be  converted  into  shares  which 
Inferred  merely  an  unalienable  interest  for  life.  But  lest 
■ivofthe  present  proprietors  should  conceive  themselves 
Bijiiri'J  by  the  change,  a  fund  was  to  be  provided,  by 
I  loan,  for  their  indemnification.  Tims  none  would  coti- 
Hnue  to  be  proprietors,  but  such  as  were  animated  by  sen- 
Inients  favourable  to  that  description  of  patronage,  from 
lie  beneficial  influence  of  which  the  objects  of  the  Insiiiu- 
Bon  would  he  must  effectually  cherished  and  promoted. 
I  It  might  perhaps  be  a  question,  whether  proprietors 
Biould  linn  be  admitted  indefinitely,  or  restricted  to  a 
■mi  led  number,  and  appointed  by  election.  Experience 
Bid  shown,  lhat  what  every  one  could  attain,  was  scarcely 
Bought  de-irable  by  any.  But  where  any  difficulty  pre- 
Inied  itself,  it  produced  a  desire  to  surmount  it-  Itcjicc, 
I  it  became  an  object  of  some  exertion  to  obtain  the  di- 
Binction  of  a  proprietor,  a  class  of  candidales  would  prti- 
Biblv  present  themselves  for  election,  consisting  of  indivi- 
luls  to  whom  the  pursuits  of  science  are  of  real  and  in- 
Bmsic  importance  ;  and  from  such  patronage  the  best  re- 
Id's  might  be  expected. 

I  In  order  that  the  proprietors  and  the  public  might  derive 
I  every 
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every  benefit  from  the  Institution,  it  was  proposed,  in  addi- 
tion to  the  advantages  presented  by  the  lectures,  the  use  of 
the  library,  and  the  collection  of  mineralogy,  to  put  them 
in  possession  of  the  result  of  all  scientific  investigation  that 
might  be  pursued,  as  well  as  of  the  proceedings  of  the  In* 
stitution,  by  a  quarterly  publication  of  its  labours. 

To  one  class  of  proprietors,  namely,  the  possessors  of 
landed  property,  the  Institution  might  prove  eminently  use- 
ful. The  value  of  the  mineral  productions  of  their  estates 
might  be  ascertained,  without  exposing  them  to  the  impo- 
sition* sometimes  practised  by  adventurers,  who,  for  t|ie 
selfish  purpose  of  promoting  their  own  interests,  recommend 
the  working  of  mines,  without  any  prospect  of  advantage 
to  any  one  but  the  individuals  employed  upon  the  undertak- 
ing. Several  instances,  Mr.  Davy  observed,  might  be 
mentioned  of  benefit  which  had  already  accrued  to  persons* 
who,  before  engaging  in  expensive  enterprises  of  this  kind, 
had  transmitted  specimens  of  the  productions  of  their  estates 
to  the  Institution,  in  order  that  they  might  be  analysed  j 
and  the  report  which  wa?  returned  to  them  enabled  them  to 
avoid  the  unprofitable  hazards  to  which  such  speculations 
are  exposed.  One  gentleman  conceived  he  had  discovered  $ 
valuable  coal  mine  on  his  estate.  Upon  examining  the  sub- 
stance, however,  it  was  at  once  ascertained  that  it  was  de- 
stitute of  all  bituminous  properties,  and,  the  working  of  a 
mine  of  this  quality  would  have  been  attended  only  with 
expense.  Another  gentleman  supposed  he  had  discovered 
on  his  estate  a  stratum  of  alumina  ;  but,  upon  its  analysis, 
it  was  found  to  be  a  clay  of  inferior  value.  Instances  of 
this  description  might,  if  necessary,  be  easily  multiplied. 
To  landed  proprietors,  therefore,  the  Institution  might 
prove  eminently  beneficial. 

It  had  also  its  claim  upon  princes  and  statesmen  for  their 
support.  Even  the  materials  of  war,  which  in  these  times 
may  be  of  the  highest  importance  to  the  state,  might,  from 
new  results  of  scientific  investigation,  be  essentially  and 
effectively  improved.  But  there  is  another  point  of  view 
in  which  it  has  still  a  superior  claim  to  their  attention  and 
patronage.  With  the  progressive  advancement  pf  sciences 
2nd  arts,  the  increasing  prosperity  of  the  country  is  closely 
and  inseparably  interwoven.  Of  this  no  one  was  more 
sensible  than  tne  great  Colbert.  He  knew  how  to  appre- 
ciate their  importance,  and  cherished  them  with  the  utmpst 
assiduity  and  care.  Nor  was  he  disappointed  in  the  expecta- 
tion of  their  natural  effects  ;  for  the  prosperity  of  France, 
in  the  reign  of  Louis  the  Fourteenth,  was  most  rapidly  ac- 
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rtluclnrv  discourse,  in  which  he  explained  the  principle 
■on  which  it  is  proposed  10  new-model  this  institution. 
ic  plan  appears  to  be  so  judiciously  adapted  to  the  cir- 
m  stances  or  the  establishment,  and  holds  out  so  fair  a 
runise  of  a  successful  prosecution  of  scientific  researches, 
at  we  eutcrlain  no  doubt  of  its  meeting  wiih  the  general 
pr<  bation  ol  the  proprietary,  and  receiving  that  share  of 
;blie  encouragement  to  which  it  is  so  eminently  entitled. 
iter  a  concise  historical  survey  of  the  origin  and  progress 
the  Institution,  and  of  the  important  discoveries  which 
d  repaid  the  liberality  of  its  founders,  Mr.  Davy  pro- 
duced a  sh.irt  and  eloquent  dissertation  on  the  utility  of 
ilosoph'ical  inquiries  in  general,  and  proceeded  to  explain 
e  nature  of  those  improvements,  which,  he  conceived, 
:re  calculated  to  render  the  Institution  a  more  efficient  in- 
u me nt  of  public  advantage. 

The  funds  of  the  Institution,  e  said,  had  been  inade- 
ate  to  the  expenses  of  the  es  ilishment ;  and  some  in- 
ry  had  been  sustained  from  tl.-  purchase  and  sale  of  ihe 
iprie tors' shares.  It  was  not  to  be  expected,  ihat  those 
10  could  make  an  interest  in  a  scientific  institution,  an 
ject  of  pecuniary  profit,  could  ever  feel  a  zealous  soli- 
ude  for  the  advancement  of  science.  It  was  therefore 
iposed  that  the  shares,  which  originally  conveyed  an  in- 
■est  in  perpetuity,  should  be  ct  i verted  into  shares  which 
nferred  merely  an  unalienal  iterest  for  life.  But  lest 
y  of  the  present  proprietor  uuld  conceive  ihtmstlves 
lured  by  the  change,  a  fu  was  to  be  provided,  by 
loan,  for  their  indent nincal'w»-  Thus  none  would  con- 
iue  to  be  pmpiietors,  but  such  as  were  animated  by  sen- 
nenls  favourable  to  that  description  of  patronage,  from 
;  beneficial  influence  of  which  the  objects  of  the'tnsiitu  . 
n  would  be  most  effectually  cherished  and  promoted. 
It  might  perhaps  be  a  question,  whether  proprietors 
auld  then  be  admitted  indefinitely,  or  restricted  to  a 
nited  number,  and  appointed  by  election.  Experience 
d  shown,  that  what  every  one  could  attain,  was  scarcely 
Might  desirable  by  any.  But  where  any  difficulty  pre- 
iled  itself,  it  produced  a  desire  to  surmount  it.  Hence, 
it  became  an  object  of  some  exertion  to  obtain  the  di- 
nction  of  a  proprietor,  a  class  of  candidates  would  pro- 
bly  present  themselves  for  election,  consisting  of  indivi- 
als  to  whom  the  pursuits  of  science  are  of  real  and  in- 
nsic  importance  ;  and  from  such  patronage  the  best  re- 
Its  might  be  expected. 

In  order  that  the  proprietors  and  the  public  might  derive 
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every  benefit  from  the  Institution,  it  was  proposed,  in  addi- 
tion to  the  advantages  presented  by  the  lectures,  the  use  of 
the  library,  and  the  collection  of  mineralogy,  to  put  them 
in  possession  of  the  result  of  all  scientific  investigation  that 
might  be  pursued,  as  well  as  of  the  proceedings  of  the  Id* 
stitutioo,  by  a  quarterly  publication  of  its  labours. 

To  one  class  of  proprietors,  namely,  the  possessors  of 
landed  property,  the  Institution  might  prove  eminently  use- 
ful. The  value  of  the  mineral  productions  of  their  estates 
might  be  ascertained,  without  exposing  them  to  the  impo- 
sitions sometimes  practised  by  adventurers,  who,  for  t|ie 
selfish  purpose  of  promoting  their  own  interests,  recommend 
the  working  of  mines,  without  any  prospect  of  advantage 
to  any  one  but  the  individuals  employed  upon  the  undertak- 
ing. Several  instances,  Mr.  Davy  observed,  might  He 
mentioned  of  benefit  which  had  already  accrued  to  persons, 
who,  before  engaging  in  expensive  enterprises  of  this  kind, 
bad  transmitted  specimens  of  the  productions  of  their  estates 
to  the  Institution,  m  order  that  they  might  be  analysed  j 
and  the  report  which  wa?  returned  to  them  enabled  them  to. 
avoid  the  unprofitable  hazards  to  which  such  speculations 
are  exposed*  One  gentleman  conceived  he  had  discovered  9, 
valuable  coal  mine  on  his  estate.  Upon  examining  the  sub- 
stance, however,  it  was  at  once  ascertained  that  it  was  de- 
stitute of  all  bituminous  properties,  and,  the  working  of  a 
mine  of  this  quality  would  have  been  attended  only  with 
expense.  Another  gentleman  supposed  he  had  discovered 
on  his  estate  a  stratum  of  alumina  ;  but,  upon  its  analysis, 
it  was  foutid  to  be  a  clay  of  inferior  value.  Instances  of 
this  description  might,  if  necessary,  be  easily  multiplied, 
To  landed  proprietors,  therefore,  the  Institution  might 
prove  eminently  beneficial. 

It  had  also  its  claim  upon  princes  and  statesmen  for  their 
support.  Even  the  materials  of  war,  which  in  these  times 
may  be  of  the  highest  importance  to  the  state,  might,  from 
new  results  of  scientific  investigation,  be  essentially  and 
effectively  improved.  But  there  is  another  point  of  view 
in  which  it  has  still  a  superior  claim  to  their  attention  and 
patronage.  With  the  progressive  advancement  pf  sciences 
*nd  arts,  the  increasing  prosperity  of  the  country  is  closely 
and  inseparably  interwoven.  Of  this  no  one  was  more 
sensible  than  the  great  Colbert.  He  knew  bow  to  appre- 
ciate their  importance,  and  cherished  them  with  the  utmpst 
^ssidjuity  and  care.  Nor  was  he  disappointed  in  the  expecta- 
tion of  their  natural  effects ;  for  the  prosperity  of  France, 
ip  the  reign  of  Louis  the  Fourteenth,  was  most  rapidly  ac? 
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Hroductorv  discourse,  in  which  he  explained  the   principle 

Itpim  which  it  is  proposed  to  new-model  this  institution.. 

fll'lie  plan  appears    to  be  so  judiciously  adapted  to  the  cir- 

iccs  or  the  establishment,  and  holds  out  so  fair  a 

of  a  successful  prosecution  of  scientific  researches, 

enteriain  no  doubt  of  its  meeting  with  the  general 

Ippn  ballon  of  the  proprietary,  and  receiving  that  share  of 

uragement  to  which  ii  is  so  eminently  entitled. 

cise  historical  survey  of  the  origin  and  progress 

|>f  the  Institution,  and  of  the  important  discoveries  which 

lad  repaid  the   liberalily  of  its  founders,    Mr.  Davy  pro- 

:cd  a  short  and  eloquent  dissertation  on  the  utility  of 

.ophica!  inquiries  in  general,  and  proceeded  to  explain 

ature  of  those   improvements,  which)    he  conceived, 

fere  calculated  to  render  the  Institution  a  more  efficient  in- 

■ument  of  public  advantage. 

The  funds  of  ihe  Institution,  he  said,  had  been  inade- 
ile  to  the  expenses  of  the  establishment  ;  and  some  in- 
y  had  been  sustained  from  the  purchase  and  sale  of  ihe 
iprie  tors'  shares.     It  was  not  to  be  expected,  thai  those 
ho  could  make  an   interest  in  a  scientific   inslilution,  an 
Lbject  of  pecuniary  profit,  could  ever  feel  a  zealous  soli- 
citude for  the  advancement  of  science.     It  was    therefore 
roposed  that  the  shares,  which  originally  conveyed  an  in- 
rest  in  perpetuity,   should  be  converted  into  shares  which 
mferred  merely  an  unalienable  interest  for  life.     But  lest 
Buy  of  the   present    proprietors  should  conceive  themselves 
Injured    by    the    change,  a  fund  was   to  be  provided,     by 
loan,   for  their  indemnification.     Thus  none  would  Con- 
nie to  be  proprietors,  but  such  as  were  animated  bysen- 
nents  favourable   to  that  description  of  patronage,  from 
;  beneficial  influence  of  which  the  objects  of  the  Institu- 
n  would  be  most  effectually  cherished  and  promoted. 
It  might  perhaps  lie    a  question,    whether    proprietors 
llioukl   thin   be   admitted  indefinitely,    or    restricted   to   a. 
limited  number,  and    appointed  by  election.     Experience 
|iad  shown,  thai  what  every  one  could  attain,  was  scarcely 
ight    desirable  by  any.     But  where  any  difficulty  pre- 
sented itself,  it  produced  a  desire  lo  surmount  it.      Hence, 
became  an  object  of  some  exertion  lo  obiaiu  the  di- 
ction of  a.  proprietor,  a  class  of  candidates  would  pro- 
bably present  themselves  for  election,  consisting  of  indivi- 
ls  to  whom  ihe  pursuits   of  science  are  of  real   and  in- 
sic  importance;  and  from  such  patronage  the  best   re- 
il  might  be  expected. 

1  order  that  the  proprietors  and  ihe  public  might  derive 
every 
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every  benefit  from  the  Institution,  it  was  proposed,  in  addi- 
tion to  the  advantages  presented  by  the  lectures,  the  use  of 
the  library,  and  the  collection  of  mineralogy,  to  put  them 
in  possession  of  the  result  of  all  scientific  investigation  that 
might  be  pursued,  as  well  as  of  the  proceedings  of  the  In* 
stitution,  by  a  quarterly  publication  of  its  labours. 

To  one  class  of  proprietors,  namely,  the  possessors  of 
landed  property,  the  Institution  might  prove  eminently  use- 
ful.    The  value  of  the  mineral  productions  of  their  estates 
might  be  ascertained,  without  exposing  them  to  the  impo- 
sition* sometimes  practised  by  adventurers,  who,  for  t|ie 
selfish  purpose  of  promoting  their  own  interests,  recommend 
the  working  of  mines,  without  any  prospect  of  advantage 
to  any  one  but  the  individuals  employed  upon  the  undertak- 
ing.    Several  instances,    Mr.  Davy  observed,  might  He 
mentioned  of  benefit  which  had  already  accrued  to  persons, 
who,  before  engaging  in  expensive  enterprises  of  this  kind, 
had  transmitted  specimens  of  the  productions  of  their  estates 
to  the  Institution,  m  order  that  they  might  be  analysed  j 
and  the  report  which  wa?  returned  to  them  enabled  them  to 
avoid  the  unprofitable  hazards  to  which  such  speculations 
are  exposed*    One  gentleman  conceived  he  had  discovered  $ 
valuable  coal  mine  on  his  estate.     Upon  examining  the  sub- 
stance, however,  it  was  at  once  ascertained  that  it  was  de- 
stitute of  all  bituminous  properties,  and,  the  working  of  a 
mine  of  this  quality  would  have  been  attended  only  with 
expense.     Another  gentleman  supposed  he  had  discovered 
on  his  estate  a  stratum  of  alumina  ;  but,  upon  its  analysis, 
it  was  found  to  be  a  clay  of  inferior  value.     Instances  of 
this  description  might,  if  necessary,  be  easily  multiplied. 
To  landed  proprietors,  therefore,    the  Institution  might 
prove  eminently  beneficial. 

It  had  also  its  claim  upon  princes  and  statesmen  for  their 
support.  Even  the  materials  of  war,  which  in  these  times 
may  be  of  the  highest  importance  to  the  state,  might,  from 
new  results  of  scientific  investigation,  be  essentially  and 
effectively  improved.  But  there  is  another  point  of  view 
in  which  it  has  still  a  superior  claim  to  their  attention  and 
patronage.  With  the  progressive  advancement  pf  sciences 
2nd  arts,  the  increasing  prosperity  of  the  country  is  closely 
and  inseparably  interwoven.  Of  this  no  one  was  more 
sensible  than  tne  great  Colbert.  He  knew  how  to  appre- 
ciate their  importance,  and  cherished  them  with  the  utmpst 
assiduity  and  care.  Nor  was  he  disappointed  in  the  expecta- 
tion of  their  natural  effects  ;  for  the  prosperity  of  France, 
in  the  reign  of  Louis  the  Fourteenth,  was  most  rapidly  ac- 
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le-aled  bv  ihe  encouragement  which  this  able  minister 
d  statesman  judiciously  extended  to  every  branch  of  sti- 
ce  and  of  art.  In  [his  country,  too,  we  are  indebted  for 
larae  proportion  of  nur  prosperity  to  lite  success  with 
lich  science  h.is  been  prosecuted.     BuL  bow  much  might 

have  been  augmented,  if  the  arts  and  sciences  bad  re- 
ived an  adequate  degree  of  encouragement  !  Wire  it 
issible  In  appn.priate  to  this  object  the  funds  collected  in 
le  year  for  charitable  purposes,  a  foundation  might  be  laid 
r  advancing  the  prosperity  of  (he  country  lo  an  almost  hi- 
■.(inite  extent,'  and  to  a  point,  at  least,  which  would  enable 
■  to  bid  defiance  to  the  restrictive  edicts,  by  which  the 
umy  has  vanly  attempted  to  check  the  wealth  and  power 
'  the  British  empire. 

Nur  are  the  minute  details  of  science  and  of  art  unfavour- 
ilelo  the  cultivation  of  eloquence.  One  of  ihe  greatest 
atesmen,  and  at  the  same  tune  one  of  the  greatest  oraiora 
.is  country  ever  produced,  owed,  in  a  great  measure,  the 
irietyt  thecbaims,  ami  the  force  of  his  eloquence,  to  the 
timate  knowledge  which  be  had  acquired  o!  every  branch 
'science  and  of  art.  These  sources  of  intelligence  sup- 
ied  him  with  that  copiousness  of  illustration,  with  which 
s  nralions  were  enriched,  and  enabled  Mr.  Burke  to  col- 
ct  within  the  boundaries  of  his  own  genius,  every  thing 
lal  could  adorn  and  embellish  his  elocution. 

It  has  been  supposed,  said  Mr.  Davy,  that  this  Institu- 
on  may  ultimately  encroach  on  the  province  ol  some  of  the 
icient  and  venerable  establishments  of  the  country,  where  . 
icient  erudition  lias  long  been  cultivated  with  success. 
his  opinion,  however,  is  founded  in  error.  The  precious 
;mains  of  antiquity,  which  enlightened  the  darkness. of  the 
lidtlle  ages,  and  delivered  down  to  us  some  of  the  most  in- 
ilimable  treasures  of  human  knowledge,  we  can  never 
alue  too  highly.  Let  them  continue  to  be  the  guides  of 
ur  taste,  and  the  beacons  by  which  our  course  is  to  he  ili- 
?ctetl.  But  let  them  not  be  exclusively  studied.  The 
ursuits  on  which  such  minds  as  those  of  Boyle,  of  Bacon, 
nd  of  Newton,  were  employed,  are  of  a  much  higher 
rder  of  utility,  and  far  more  conducive  to  the  interests  and 
le  happiness  of  mankind. 

[  presume  loo  to  hope,  continued  Mr.  Daw,  that  the 
n con ragen tent  w  hich  the  Royal  Institution  has  hitherto  re- 
vived from  its  female  visitors,  will  not  he    withheld  from 

under  its  new  modification.  It  may  afford  them  oppor- 
inities  of  acquiring  that  knowledge,  which  will  contribute 
)  render  their  elegant  acquirements  Still  more  interesting. 
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By  increasing  the  sphere  of  their  intelligence,  they  will 
secure  not  only  an  addition  to  their  own  happiness,  but  the 
higher  gratification  of  imparting  to  their  children  that  useful 
instruction,  which  cannot  fail  to  strengthen  and  to  endear, 
the  relations  of  domestic  intercourse. 

Mr.  Davy  concluded  a  very  eloquent  and  comprehensive 
introductory  lecture,  by  observing,  that  discoveries  in  phy- 
sical science  are  not  to  be  estimated  solely  by  their  con- 
ducivcness  to  general  utility.  They  produce  on  the  human 
mind  the  happiest  and  the  most  sublime  impression,  in 
proportion  as  they  develop  the  harmony  and  simplicity 
which  reign  throughout  the  works  of  that  Being,  whose  in- 
finite power  is  manifested  in  every  thing  that  is  in  the  hea- 
vens and  on  the  earth. 

On  Saturday,  the  1 7th  of  March,  Mr.  Davy^  speaking  of 
the  discoveries  of 

Mr.  Cavendish, 
paid  the  following  just  tribute  to  the  memory>of  this  di- 
stinguished philosopher  : 

"  Of  all  he  philosophers  of  the  present  age,  Mr.  Caven- 
dish was  the  one  who  combined,  in  the  highest  degree,  depth 
and  extent  of  mathematical  knowledge,  with  delicacy  and 
precision  in  the  methods  of  experimental  research. 

"  It  may  be  said  of  him,  what  perhaps  can  hardly  be  said 
of  any  other  person,  that  whatever  lie  has  done  has  been 
perfect  at  the  moment  of  its  production  :  his  processes 
were  all  of  a  finished  nature:  executed  by  the  hand  of  a 
master,  they  required  no  correction  ;  and  though  many  of 
them  were  performed  in  the  very  infancy  of  chemical  phi- 
losophy, yet  their  accuracy  and  their  beauty  have  remained 
unimpaired  amidst  the  progress  of  discovery  ;  and  their 
merits  have  been  illustrated  by  discussion,  and  exalted  by 
time. 

"  In  general,  the  most  common  motives  which  induce 
men  to  study,  are  the  love  of  distinction,  of  glory,  or  the 
desire  of  power,  and  we  have  no  right  to  object  to  motives 
of  this  kind  ;  but  it  ought  to  be  mentioned)  in  estimating 
the  character  of  Mr,  Cavendish,  that  his  grand  stimulus  to 
exertion  was  evidently  the  love  of  truth  and  of  knowledge  : 
— unambitious,  unassuming,  it  was  oiten  with  difficulty 
that  he  was  persuaded  to  bring  forward  his  important  dis- 
coveries. He  disliked  notoriety  ;  he  was,  as  it  were,  fearful 
of  the  voice  of  fame.  His  labours  consequently  are  re- 
corded with  the  greatest  dignity  and  simplicity,  and  in  the 
fewest  possible  words,  without  parade  or  apology ;  and  it 

P  3  teemed 
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nJ  as  if  m  publication  he  was  performing,  not  what  was 
i  !o  hiuiseJt,  but,  what  «M  a  duty  to  the  public. 
Hi*  utc  was  devoted  to  science,  and  bis  social  hours 
passed  among  a  few  at  bis  friends,  principally  mem- 
>>t  the  Biova!  Sucietv  :  he  was  reserved  to  strangers, 
ihere  he  was  lamihar,  bis  conversation  was  lively,  and 
all  ot  varied  mlbimation  r  upon  all  subjects  of  science  he 
luminous  oiul  profound,  ami  in  discussion  wonderfully 

-*'  Even  to  "he  very  last  week  of  his  life,  when  he  was 

»riv  79,  he  returned  his  activity  ol  body  and  all  his  energy 

,  >it-<  ;'v  ■'•  .meilict.      He  was  warmly  interested   in  all 

*  subjects  of  science  ;  and  «*rveral  times,  in  the  course  of 

f  1*»*  tear,  wi'.ne-srd  it  assisted  in  some  experiments  that 

:re  earned  on  in  this  theatre,  or  in  the  lalwratory  below. 

**  StiK«  the  death  of  Notion,  (if  I  might  be  permitted 

>  give  an  opinion,)  England  has  sustained  no  scientific  loss 

o  ^reat  as  thui  ut  CV  intitsh  ;  but  ibis  loss  is  less  to  be  re- 

tuutd.  Hint,  :ke  ins  ^  re  at  predecessor,  he  died  full  of  years 

i»!o»v  :  bis  name  will  be  an  object  ot  more  venera- 

:t  future  ates  than  in  the  present  moment  : — though 

unknown  in  the  busy  scenes  of  lite,  or  in  ihe  pfpn- 

cuasions  ot  the  day,  il  will  remain   illustrious  in  the 

I  ot  science,  which  ate  as  unpehshable  as  that  nature 

it  tbev  belong  .  and   it  will  be  an  immortal  honour 

.)  hi»  house,  to  his  age,  and  to  his  country." 

WSKMiRlAN    NATURAL    HISTORY    SOCIETY, 

the  meeting  on  ?d  Fchruary,  the  Rev.  Dr.  Ma.kliight 
KiOiv  the  -  c  etv  a  sketch  of  the  mmcraioev  of  tbe 
tajid'  ul  SnulW,  Irom  the  PassofLeny  to  Balahelish. 
general  ruck  in  ibis  tract  is  mica  slate,  with  its  usual 
mmate  beds,  such  as,  of  granular  limestone,  hom- 
te  .late,  Jfcc.  It  contains  also,  iusome  districts,  beds 
•tins  ul  Ic.uUl.mee,  .ind  indication*-  of  ironglance.    Be- 

Zviulri.in,  iliemii'.L  slale  approaches  to  gneiss,  till 
ass  tnveiourau,  where  siemte  appears.  In  the  ncigh- 
ioih!  nr  kmg's  House,  newer  granite,  feldspar,  por- 
-  and  tiorti-iunc  are  found  j  and  the  adjacent  country, 
lyni  bet*  |>*cted  from  the  decomposition  of  these  rocks, 
n  ■.,   lur    mam  links  an   unusual  aspect  cf  bleakness 

*Uf>Hiv       Uleuute,  which   is  singularly   interesting, 

111  a  |"«  turt'stp  t  iind  in  a  niin.Talogical  point  of  view, 
i»t»  ni  hnmaioiie  iikI  compact  feldspar,  in  beds  subor- 
e  U>  lire  pumiinc  racks,  and  capped  with  porphyry. 
11  Ulionii'i  Ulcncoe,  mica  slate  again  appears,  and  is 
covered 
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covered  with  the  formation  of  clay-slate,  which  affords  the  . 
well-known  quarries  of  Balabelish.  Thus,  according  to 
Dr.  Macknight,  it  appears,  that  the  relative  positions  qf 
the  great  formations  which  occur  in  the  highlands  of  Scot- 
land, correspond  to  the  principles  of  the  geognosy  of 
Werner. 

At  the  same  meeting,  Professor  Jameson  read  some  ob* 
servations  on  the  universality  of  rock  and  metalliferous 
formations,  preliminary  to  a  short  account  of  some  speci- 
mens of  a  particular  formation  of  lead-ore  found  within 
fifteen  miles  of  Dunkeld  in  Perthshire.    The  formation  ap^ 

Seared  to  be  almost  the  same  with  that  which  occurs  at 
trontian  in  Argyleshire  ;  and  it  is  therefore  possible  thai 
it  may  be  a  source  of  wealth  to  the  proprietor. 

At  this  meeting  also  the  secretary  read  some  new  and  m* 
teresting  observations  on  the  natural  history  of  the  common 
Greenland  whale,  by  Mr.  Willian  Scoresby,  junior,  of 
Whitby  ;  and  exhibited  a  correct  drawing  of  that  animal 
by  the  same  gentleman,  differing  materially  from  the  figures 
hitherto  published. 

HACKNEY  LITERARY  AND  PHILOSOPHICAL  SOCIETY. 

We  have  great  pleasure  in  announcing  the  formation  of 
institutions  calculated  to  diffuse  useful  knowledge.  Of  this 
description  is  the  Hackney  Society.  It  consists  of  two 
classes.  First,  Ordinary  members,  who  contribute  to  the 
funds,  enjoy  the  use  of  the  books,  Sec.  Secondly,  Honorary, 
consisting  of  such  gentlemen  whose  association  may  re- 
flect honour  on  the  society,  and  whose  opinion  of  the  la- 
bours of  its  members  may  be  such  as  to  impress  them  with 
sentiments  of  regard  for  such  a  mark  of  the  society's  re- 
spect.    Ladies  are  admissible  as  members. 

The  offi:ers  of  this  society  consist  of  a  president,  two 
vice-presidents,  two  secretaries,  a  treasurer,  and  six  com- 
mittee, who  are  to  be  chosen  from  the  ordinary  mem-* 
bers  by  ballot  or  scroll  at  every  anniversary  meeting. 

The  meetings  on  Tuesday  evenings  are  to  be  principally 
*  occupied  by  literary  conversations,  and  reading  such  papers 
on  scientific  or  literary  subjects  as  the  society  may  be  fa- 
voured with. 

The  subjects  for  conversation,  and  books  for  the  library, 
are  to  comprehend  the  mathematics,  natural  phrlosopby 
and  history,  chemistry,  polite  literature,  antiquities,  civil 
history,  biography,  questions  of  general  law  and  policy, 
commerce,  and  the  arts. 

The  purchase  of  philosophical  instruments,  and  patro- 

P  4  nizing 
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iziug  lectures  on  philosophical  subjects,  also  form  a  pari  of 
le  plan  of  tilts  society. 

fBKNCH  NATIONAL  INSTITUTE. 

The  class  of  history  and  ancient  literature  of  the  French 
istitule    has    propositi  the  following  as  the  subject  of  a 

ize  dissertation  :  "  What  were  the  people  who  inhabited 
isalpinc  and  Transalpine  Gaul,  at  the  different  epochs  of 
story  anterior  to  A.  D.  4  10  ? — Determine  the  position  of 
e  capital  cities  inhabited  by  these  people,  and  the  extent  of 
rritory  which  they  occupied, — Trace  the  successivechangea 
at  took  place  in  consequence  of  the  divisions  of  the  Gauls 
to  provinces-" — The  prize  will  be  a  gold  medal  of  the 
hie  of  1500  francs.  Toe  memoirs  may  be  written  irt 
«iu  or  in  French,  and  must  he  transmuted  to  thtSecre- 
riat  of  the  Institute  at  Paris  on  or  before  the  1st  of  April, 


XL.  Intelligence  and  Miscellaneous  Articles. 

In.  Brown,  the  botanist  who  accompanied  Capt.  Flin- 
rs  in  the  late  voyage  of  discovery,  has  just  published  the 
st  volume  of  a  work  on  the  plants  of  New  Holland,  &c. 
der the  fbtlowius;  title  t  "  Prod  ramus  Flora  Nonce  Hoi- 
idicr  et  Insulce  ran-  Diemen  rexhibens  characleres  plan- 
um mias  an u is  18D2 — 1805  per  oras  utriusqne  insula: 
llegil  et  dtrscripsil  Robert  its  Brown;  inse^tis  passim  ahii 
.'cicbus  aucton  hucusque  cngnitis,  *eu  evulgatis,  sen  in- 
tis,  prrescrtim  Banktianis,  in  primo  itinera  navarchi 
ak  detectisi"  . 

M.  Ebet,  of  Bavaria,  has  recently  published  a  geological 
rk  on  the  structure  of  the  Alps,  which  is  reported  by  the 
ilincnlal  journalists  to  contain  much  novelty,  and  to  co- 
ide  entirely  with  the  experiments  made  by  Humboldt. 
cording  to  Messrs.  Ebel  and  Humboldt,  it  is  nut  true 
,t  granite  is  the  nucleus  of  the  surface  of  the  earth  :  on 

contrary,  we  find  as  many  strata  of  granite  as  of  any  of  ' 

other  integrum  substances  of  mountains.  These  strata 
stones  in  the  mountains  have  been  formed  by  crystatlixa- 
i  in  the  Sea  of  Chaos,  and  are  found  in  a  great  measure 

the  same  line  I  mm  Savoy  to  Hungary.  According  to 
se  ideas,  the  earth  resembles  a  prism  of  crystal,  the  edges 
which  have  been  worn  away  by   the  flux  and  reflux  of 

waters,  without  the  nuns  of  these  points  having  entirely 
;d  up  the  hollows  made.     These  ideas  are  expected   to 

lead 


discoveries  at  Pompeia*  436 

lead  to  important  results  ;  but  they  will  at  the  same  time 
discourage  those  who  still  hope  to  find  the  solid  nucleus  of 
the  earth.  The  geologists  on  the  Continent  now  begin  tp 
abandon  their  own  system,  in  order  to  embrace  that  of 
Humboldt  and  Ebeh 


-t* 


Mr.  Parkinson  has  withdrawn  the  Introduction  to  the 
Knowledge  of  Fossils,  announced  at  the  end  of  his  first 
volume  of  Organic  Remains  of  a  former  World,  considering 
its  publication  as  entirely  superseded  by  Mr.  Martin's  ex* 
tellent  systematic  Outlines  of  the  same  subject.  The  third 
volume  of  Organic  Remains  is  in  considerable  forwardness; 

Tn  the  month  of  October  last,  the  viceroy  of  Italy  and 
bis  consort  visited  the  ruins  of  the  ancient  Pompeia,  ac- 
companied by  chevalier  Arditi,superintcndant  of  the  Royal 
Neapolitan  Museum.  A  fresh  search  having  been  made 
for  antiquities  a  few  days  before  by  order  of  their  majes- 
ties, M.  Arditi  presented  on  the  above  occasion  several 
pieces  of  ancient  pitch,  a  vessel  full  of  wheat,  a  piece  of 
coral,  several  beautiful  paintings,  and  a  lamp  of  baked 
earth  iri  the  form  of  a  leaf,  and  bearing  a  Latin  inscription 
This  lamp  was  covered  with  a  very  fine  varnish  or  vitrifica- 
tion, which  gave  it  a  silvery  or  pearly  appearance.  It 
seems  to  be  a  mistake  therefore  of  some  authors,  when  they 
inform  us  that  this  vitrification  was  not  invented  until  the 
fifteenth  century  by  Lue  de  la  Rubria,  a  Florentine  sculptor. 

Their  majesties  having;  expressed  a  desire  to  have  some  of 
the  ruins  dug  up  under  their  own  inspection,  the  workmen 
had  the  good  fortune  to  find  several  pieces  of  money  of  va- 
rious denominations  :  a  quantity  of  bronzes,  among  which 
was  a  very  fine  vase,  and  an  urn  for  wine  :  some  articles 
formed  of  bones ;  a  great  quantity  of  glasses  of  various 
dimensions  and  shapes  ;  and  in  particular  a  great  number 
of  vases  improperly  called  Etruscan,  on  which  were  Latin 
inscriptions.  On  the  same  occasion,  their  majesties  found 
some  works  in  marble,  an  J  in  particular  some  comic  masks : 
*  a  few  small  but  elegant  altars,  adorned  with  bas-reliefs  and 
weights  marked  with  cyphers  in  the  upper  part. 

Hitherto  only  a  single  subterranean  apartment  had  been 
discovered  at  Pompeia,  improperly  called  a  cantino,  but 
which  ought  rather  to  have  been  named  crvpto-portico :  in 
the  recent  diggings  one  was  discovered  consisting  of  several 
stories.  It  is  remarkable  for  having  a  pipe  or  tube  of  stucco 
placed  in  a  corner,  and  intended  for   the  conveyance  of 

smoke. 
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loke.  This  discovery  seems  to  set  at  rest  the  question  so 
ig  agitated  by  the  learned  ;  namely  :  whether  the  ancients 
re  acquainted  with  the  use  of  vents  or  chimneys  for  car- 
ng  off  smoke  ?  In  the  same  apartments  were  also  found 
■eral  pieces  of  marble  and  alabaster,  valuable  on  account 
the  bas-reliefs  and  inscriptions  with  which  they  arc 
mied. 

Their  majesties  afterwards  proceeded  into  a  triclinium  or 
ling  apartment  recently  discovered.  The  walls  of  this 
.gnificeiit  saloon  are  covered  with  paintings  of  the  most 
juisite  taste,  and  representing  fishes,  birds,  and  game  of 
Kinds.  Here  there  are  three  couches  of  mason  work  in 
feet  preservation,  being  the  places  in  which  the  ancients 
ted  during  their  meals.  Adjoining  the  three  beds,  there 
\\  exists  a  marble  foot,  which  must  have  served  as  a  sup- 
rt  for  the  table  on  which  the  dishes  were  placed. 
His  majesty  on  quitting  the  ruins  expressed  a  most  ar- 
il desire  that  the  exertions  made  to  expose  them  to  public 
w  should  be  continued,  and  has  since  issued  the  neces- 
y  orders  to  his  ministers  of  finance. 

The  following  account  of  the  present  state  of  the  uni- 
silies  and  other  seminaries  of  education  in  the  new 
igdom  of  Westphalia,  is  published  in  the  foreign  jour- 
i.  The  universities  of  Halle,  Gottingen,  HeTnistadt, 
irbourg  and  Rinteln,  contain  in  all  1207  students.  There 
,  also,  32  gymnasia  or  classical  schools  in  the  kingdom, 
u'hicli  arc  educated  6,B51  children  :  the  inferior  schools, 

which  reading:,  writing,  and  arithmetic  are  taught, 
ount  to  3,600,  and  arc  frequented  by  253,338  children  of 
h  sexes.  In  each  of  the  two  great  cities  of  Brunswick ' 
1  Magdeburg  there  arc  35  public  institutions  for  every 
nch  of  education,  besides  private  seminaries.  In  the 
ilic  schools  the  hours  of  teaching  are  so  arranged,  that 

children  who  attend  them  are  generally  able  to  earn  their 
■hhood  at  the  intervals.     In  the  above  two  cities  alone 
)  scholars  are  instructed  in  the  sciences.     In  short,  on  a 
derate  computation  there  is  a  teacher  for  every  50  cbil-  ' 
n  throughout  the  kingdom. 

The  univirsitvof  Jena  is  also  described  as  being  in  a  very 
irishing  condition.  1  lie  number  of  students,  which  in 
>7  scarcely  exceeded  100,  is  now  quadrupled.  The  Mine- 
tgical  Society  established  at  Jena  a  few  years  ago  is  in 
at  repute.  In  September  last  this  society  held  its  anni- 
versary 
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vcrsary,  at  which  the  celebrated  M .  Goethe  was  present* 
This  ingenious  author  now  devotes  the  whole  of  his  time 
to  the  study  of  natural  philosophy. 


$ 


A  society  for  the  education  of  the  blind  has  been  lately 

established  at  Zurich  in  Switzerland.     The  number  of  pu- 

ils  is  at  present  50  :  and  what  is  singular,  the  chief  master, 

.  Eunice,  is  blind.  He  is  described  as  an  excellent  teacher 
and  an  ingenious  mechanic. 

The  calamities  experienced  at  different  times  in  Switzer- 
land from  the  sudden  rolling  down  of  huge  fragments  of 
to»ck  and  other  component  parts  of  the  mountains  in  the 
Grisons,  have  suggested  to  the  government  the  propriety 
of  employing  M.  Escher,  a  geologist  of  Zurich,  to  sur- 
vey that  district.  He  has  accordingly  published  the  result 
of  his  inquiries,  and  it  appears  that  the  valley  of  Noll* 
behind  the  village  of  Thusis,  and  the  valley  of  Plesner  be- 
hind the  town  of  Caire  in  the  Grisons,  are  threatened  with 
the  visitation  of  avalanches,  which  can  only  be  averted  by 
the  prompt  adoption  of  the  measures  of  precaution  which  ha 
has  suggested. 

The  following  short  article  on  volcanos  appears  in  a  re- 
cent French  journal : — u  It  has  been  observed  that  in  the 
year  180f3,  at  the  moment  of  the  dreadful  eruption  of 
mount  Vesuvius,  all  the  other  volcanos  with  which  we  are 
acquainted  vomited  an  increased  quantity  of  flames.  jEtna 
spread  terror  throughout  Sicily,  and  covered  Calabria  *ith 
lava.  Hecla  in  Iceland  was  as  violent  as  ever,  and  the  Peak 
of  Teneriffe  threw  out  red  hot  stones.  Volcanos  which 
were  thought  to  be  extinguished  awoke  with  new  fury. 

"  The  communication  of  volcanos  with  each  other  is 
not  doubtful,  But  are  we  acquainted  with  the  conductor 
of  the  electrical  fluid  ? — Is  this  communication  effected  by 
subterranean  passages,  or  by  the  medium  of  the  atmo- 
sphere ?  How  doti  it  happen  that  the  above  unusual  phe- 
nomena take  place  at  the  same  moment  ?" 

CAUTION    TO    APOTHECARIES    AND    DRUGGISTS. 

For  the  subjoined  information,  which  we  consider  our- 
selves imperiously  called  upon  to  circulate  as  widely  as 
possible,  we  are  indebted  to  a  most  respectable  manufactur- 
ing chemist,  Luke  Howard,  esq.,  of  Plaistow. 

A  very  large  quantity  of  glass  of  lead  has,  by  some  means, 
found  Us  way  into  the  London  market,  as  gloss  of  antimony. 
This  criminal  imposition  is  sure  to  be  detected,  in  the  ope* 

ration 
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ion  to  which  ihe  glass  of  antimony  is  chiefly  applied,  the 
king  of  emetic  tartar;  but  it  is  highly  needful,  for  the 
c  of  the  consumers  of  smaller  quantities,  as  in  the  vi- 
mceratum,  ami  v'mum  antimonii,  that  the  following  di~ 
ictive  characters  of  the  two  be  extensively  circulated,  in 
er  that  those,  who  may  have  bought  the  article  within 
:lve  or  eighteen  months  past,  may  assure  themselves  of 
being  genuine.  The  public  health,  and  even  the  lives  of' 
te  patients,  may  be  considered  as  at  flake  on  the  occasion. 
3lass  of  antimony  has  a  rich  brown  or  reddish  colour, 
h  the  usual  transparency  of  coloured  glasses.  The  glass 
lead  in  question  is  of  a  deeper  and  duller  colour  against 
light,  is  much  less  transparent,  and  even,  in  some 
iples,  quiteopake. 

The  specific  gravity  of  the  true  never  exceeds  4-Q5,  that 
the  spurious,  or  lead  glass,  is  6'95  :  or,  in  round  num- 
s,  their  comparative  weights  are  as  5  to  7. 
jet  twenty  grains  be  rubbed  fine  in  a  glass  mortar,  add- 
half  an  ounce  of  good  muriatic  acid.  The  true  dissolves, 
h  an  hepatic  smell,  the  solution  is  turbid,  but  has  no 
inicnt.     The  spurious  turns  the  acid  yellow,  giving  out 
jxymuriatic  odour,  and  leaves  much  sediment. 
jet  a  tittle  of  each  solution  be  separately  ttropf  into  wa- 
The  true  deposits   oxide  of  antimony,  in  a  copiou* 
itc    coagulinn  ;  or,   if    the  water  has    been    previously 
ged  with  sulphuret  of  ammonia,  in  a  fine  orange  preci- 
ite — The  spurious  pives  no  precipitate  in  water,  and  in 
other  liquid,   one  oi'  a  dark  brown  or  olive  colour. 
\  solution  of  the  spiiriojis'm  distilled  vinegar  has  a  sweet 
e,  together  with  the  other  properties  of  acetate  of  lead, 
\  very  small  mixture  of  the  spurious  may  be  detected, 
its  deb.ismg,  more  or  less,  the  bright  orange  colour  of 
precipitate,    thrown  down  by  s-ilphuret  of  ammonia 
m  the  solution  in  any  acid. 

The  samples  of  the  spurious,  hitherto  detected,  are  of  a 
ch  thicker  and  clumsier  cast  than  the  genuine  ;  but  the 
learance  is  not  to  be  trusted,  and  no  specimen  should  be 
iwed  to  pass,  without  a  trial  either  of  the  specific  gravity, 
chemical  properties. 

John  Morison,  living  at  145,  Holborn  Bars,  who  had 
misfortune  to  lose  both  arms  by  the  discharge  of  a  can- 
i,  has  invented  a  curious  set  of  instruments,  go  well 
pted  for  almost  every  purpose  of  life,  that  the  want  of 
■se  limbs  to  hint  is  wonderfully  supplied  ;  and  he -under- 
cs  to  make  artificial  legs,  arms,  and  instruments,   on  a 

new 


/  » 
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new  principle.  The  Society  for  the  Encouragement  of 
Arts,  Manufactures,  and  Commerce,  being  convinced  of 
their  great  utility  in  affording  help  and  comfort  to  unfor- 
tunate persons  in  his  situation,  lately  voted  him  their  silver 
medal  and  40  guineas  for  his  ingenuity. 

LIST   OF   PATENTS    FOR   NEW   INVENTIONS. 

To  Joseph  Stephenson,  of  Mortimer  Street,  Cavendish 
Square,  in  the  county  of  Middlesex,  plumber,  for  a  machine 
for  filtering  and  purifying  of  water. — Feb.  27,  1810. 

To  John  Justice,  of  Dundee,  in  North  Britain,  ironmon- 
ger, for  his  improvements  in  the  construction  of  stove- grates 
calculated  to  prevent  or  cure  smoky  chimneys,  and  pos- 
sessing other  advantages  over  the  stove-grates  in  common 
use. — March  6. 

To  Thomas  Scott,  of  Holborn,  in  the  county  of  Mid- 
dlesex, musical  instrument  maker,  for  his  improved  Ger- 
man flute,  clarionette  and  oboe. — March  1 2. 

To  Thomas  Robinson,  of  Roberts-Bridge,  in  (he  parish 
of  Salehurst,  in  the  county  of  Sussex,  brewer,  for  his  mash- 
ing machine. — March  12. 

To  John  Kent,  of  Southampton,  architect,  for  his  new 
and  expeditious  method  of  moving  all  kinds  of  goods  or 
materials  to  high  buildings  or  from  deep  places. — Mar.  12. 

To  Thomas  Grant,  of  Bideford,  in  the  county  of  Devon, 
esq.,  for  his  method  of  making  paint  or  varnish  from  a 
new  discovered  fossil,  which  will  be  of  great  public  utility 
in  painting  of  ships  and  in  various  manufactories. — Mar.  22. 

To  Michael  Shannon,  of  Berwick  Street,  in  the  county 
of  Middlesex,  architect,  for  certain  improvements  in  the 
art  of  brewing,  which  were  communicated  to  him  by  a 
learned  foreigner  since  deceased. — March  22. 

To  Johann  George  Deyerlein,  of  Long  Acre,  in  the 
county  of  Middlesex,  tool- maker,  in  consequence  of  cer- 
tain inventions  by  himself,  and  of  communications  made 
to  him  by  a  native  of  Germany,  for  a  machine,  new  prin- 
ciple, or  method  of  making  bricks  and  tiles,  and  also  by 
means  thereof,  and  of  clay,  loam,  or  similar  materials  to 
those  commonly  used  in  potteries,  to  make  all  sorts  of 
mouldings,  beads,  tubes,  gutters,  channels  or  cylinders  to 
convey  water,  smoke,  or  any  fluid  or  soft  substance  — 
March  22. 

To  John  Gregory,  of  Islington,  in  the  county  of  Mid- 
dlesex, builder,  for  his  new  method  of  tunning  or  cleansing 
ales  and  beers  into  casks. — March  22. 
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Highest  Observation,  JuneS5th       -    -    -    •   ,   *  ^    ,    ,    ^ 
Lowest  Observation,  December  17th    -   -    -    - 
Greatest  Variation  in  twenty-four  hours,  January  ■  „  wm  .      ^  , 
Annual  Mean     ------------    »^^    ^^ 

Rain.  Iscaws. 

Greatest  Quantity  in  August  -  -  -  -  v* 
Smallest  ditto  in  October  .....  41 
Total  Quantity  for  the  Year     -    -    -    -  234)1 

Weather.      Dats.  Wind.         Tints, 

Fair    -    -    2S4    -  -    N.&NE.    -     130 

Wet    -    -     131    -  -    E&SE.      -      79 

S.&SW.      -     197 

365  W.  &  NW        165 

571 

Remarks.— On  the  Sfid  of  January,  the  Thermometer,  within  two  miles 
of  Nottingham,  stood  at  14°.  April  19th,  Snow  had  fallen  to  the  depth  of  one 
foot.  May  2d,  Snow  fell  this  morning.  August  6th,  the  Rain  that  fell 
from  9  A.M.  to  5  P.M.  amounted  to  1-72.  Loud  peals  of  thunder  at  noon, 
increased  at  4P.M ,  when  the  lightning  became  extremely  vivid — the  thun- 
der tremendous— the  rain  descending  in  torrents,  and  continuing  so  most 
part  of  the  night.  December  1 7th,  the  Barometer  at  1 1  P.M.  stood  at 
28*25f.  The  following  are  comparative  observations  on  the  fall  of  the 
mercury  :— - 

Baromiter. 
Keswick.  Kendal.  Lonttm.         Nottingham. 

January  1788     -    -     28-35     -    -     28-38     -     -     28-89 
January  1789     -     -     28-09     -     -     28-12     -    -     28-58 

December  1809--- 28-25 

N.  B.  The  Barometer  is  firmly  fiied  to  a  standard  wall,  over  a  Hair-case, 
on  a  level  of  160  feet  above  the  sea.  The  Pluviameter  is  placed  in  a  garden, 
on  an  elevation  of  140  feet  from  the  level  of  the  *ea. 

Quantity  of  Rain  in  1808,  at  the  following  Places  in 

Scotland : 

Bnthnvll  Gordon 

1808.                Dalkeith.  C'tstlc.  Glawv.  Castle.         1  orgs. 

Inches.  Inches.  Inch. ».  Inchett.         Inches. 

January  -  -     1-29  1-278  1-.M6  !-«^7 

February  -     1*905  1-461  -778  l-o2 

March     -  -       -452  1-26  (W>  71 

April        -  -     2-805  1-923  1-5.15  2-^7 

May  -     -  -     2-22  l-8«7  .1-371  -78    . 

June-     -  -     2-288  1-579  1-811  1-62 

July    -    -  -    412  1-8.S  31  is  \>>j\ 

August     -  -    3-451  5-8i7  5-597  2  92 

September  -     2-651  -655  -616  5  31            1  452 

October    -  -     2-393  3-8  8  2-171  3-21            8-'W3 

November  -     1-48  1-093  2-135  1-68           3-664 

December  -     2-44  l-.i07  1-342  C-21           5-4*8 

27-995  24-598  21-795  27-21  l«-637 

Meteorological 
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Br  Mb.  Caret,  of  the  Strand, 
For  March  1810. 
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XL  I.  On  the  Torpidity  of Animals.    By  BbrjamtnJSmith 

Barton,  #f  Philadelphia,  M.D. 

To  Mu  Tilloch. 

Sir*  1  lately  purchased,  and  have  just  finished  the  read- 
ing of,"  An  Essay  on  the Tofpidity  of  Animals,  by  Henry 
Reeve,  M*D."  The  work  has  afforded  me  much  amuse- 
ment, and  sortie  instruction ;  and  may,  doubtless,  be  fead 
with  greai  satisfaction  and  advantage  by  the  youngef  class 
of  naturalists.  It  is,  however,  I  think,  less  replete  with 
new  facts  and  experiments,  and  with  original  ana  enlarged 
views  of  the  nature  and  phenomena  of  torpid  life,  thaiii 
might  have  been  expected,  considering  the  respectable  au- 
thor's opportunities  of  acquiring  information,  add  the 
length  of  time  that  he  has  had  the  subject  under  his  con- 
sideration. ,' 

Having  myself,  for  several  years,  been  eiigaged  in  in-, 
quiries  relative  to.  the  same  subject,  in  various  classes  of1 
animals,  but  especially  in  the  Mammalia,  the  Birds,  atld  the 
Reptilia  (Amphibia  of  Linnaeus),  I  hope  to  be  able,  at  no 
very  distant  period,  to  publish  the  full  result  of  my  re- 
searches and  experiments.  I  shall  then,  with  that  candour, 
which,  I  trust,  will  nevef  forsake  me  in  my  inquiries  as  a 
naturalist,  point  out  some  of  the  errors  (as  I  now  conceive 
them  to  be)  of  Dr.  Reeve's  work ;  and,  in  particular,  I  shall 
state,  at  length,  the  facts,  the  actual  experiments,  and  the 
observations,  which  compel  me  to  differ  from  him  on  some 
very  material  questions.  At  present,  I  have  no  other  ob- 
ject in  view,  than  to  draw  your  attention,  and  that  ofyour 
philosophical  readers,  to  that  part  of  Dr.  Reeve's  Essay 
which  relates  to  the  real  or  supposed  torpidity  of  birds. 
This  part  of  his  subject,  the  intelligent  author  does  not 
seem  to  have  examined  with  his  accustomed  ability. 

In  treating  of  the  "  Migration  of  Birds,"  Dr.  Reeve  has 
the  following  words:  4i  Here  a  curious  question  arises  re- 
specting the  disappearance  of  birds.  It  is  singular  that 
this  subject  should  still  admit  of  doubt,  when  it  seems  so 
easy  to  b€  decided  ;  yet  every  month  we  see  queries  and 
answers  about  the  migration  of  swallows,  and  every  year 
our  curiosity  is  tempted  to  be  amused  with  marvellous 
histories  of  a  party  of  these  birds  diving  under  water  in 
some  remote  quarter  of  America.  No  species  of  birds, 
except  the  swallow,  the  cuckow,  and  the  woodcock,  have 
been  supposed  to  remain  torpid  during  the  winter  months* 
And  what  is  the  evidence  in  favour  of  so  strange  and  mon- 

Vol.  35.  No.  144.  April  1810.  £>  strous 
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Itrous  a  supposition  ?  Nothing  but  the  most  vague  leati- 
pioniea,  and  histories  repugnant  to  reason  and  experience*." 
J  It  appears  somewhat  surprising  i»  me,  that  an  author 
Ivho  has  so  long  had  the  subject  of  the  torpidity  or  animals 
under  his  consideration,  should  have  hazarded  the  as- 
sertion contained  in  the  preceding  paragraph.  Dr.  Reeve 
lias,  certainly,  read  of  other  birds,  besides  the  swallow,  th« 
Kuckow,  and  the  woodcock,  which  are  said  to  have  been 
Bound  in  a  torpid  stale.  And  ought  be  not  to  have  men- 
tioned these  birds  ? 

In  my  Fragments  of  the  Natural  History  of  Pennsyl- 
vania, which  Dr.  Reeve,  if  I  do  not  mistake,  has  seen,  for 
lie  has  referred  to  the  work  in  his  Inaugural  Dissertation 
published  in  1803,  I  have  mentioned  the  common  hum- 
Jning-bird  (trocliilus  colubris)  as  one  of  those  American 
birds  which  do  occasionally  become  torpid.  I  have  parti- 
cular reasons  for  quoting  the  passage,  as  it  occurs  in  the 
Wragments.  "  I  have  not  been  able  to  learn,  that  the 
humming-bird  winters  in  any,  not  even  in  the  warmest, 
Larts  of  the  United  States.  I  cannot  besilale  to  consider 
It  as  a  bird  of  passage.  A  gentleman,  however,  whose 
Biame  I  do  not  recollect,  wrote  a  little  paper  lo  prove,  that 
birds  continue  with  us  all  the  winter;  why?  be- 
:  one  of  them  was,  one  frosty  day,  in  the  month  of 
October,  found  a  good  deal  benumbed  in  a  church,  iu  some 
tart  of  New  England,  I  think  in  Connecticutf-" 
In  the  same  work,  speakiDg  of  the  caprimulgns  vtr- 
}ginian?ts,  or  whip-poor-Will  of  the  Americans,  I  have 
"  I  have  been  informed,  that  some  of  these  birds 
have  been  found  in  a  torpid  state,  in  hollow  trees,  in  New- 
Llersey.  But  I  cannot  entirely  depend  upon  the  fact ;  and 
ll  have  little  hesitation  in  saying,  that  this  bird,  as  well  a- 
Ithe  swallows,  to  which  it  is  allied,  is  a  bird  of  passage  t." 
Here,  then,  there  are  two  American  birds,  besides  those 
numerated  by  Dr.  Reeve,  which  are  supposed,  by  some 
Bpersons,  to  become  torpid  in  the  winter  season.  Nor  do 
Ithese  complete  the  list.  It  is  the  opinion  of  many  well- 
■informed  persons,  in  the  United  States  (but  I  by  no  means 
Ivoucli  for  the  verity  of  the  story),  that  the  Virginia  corn- 
Bcrake,  or    rail  (rallus   nirginianus),  becomes   torpid,  and 

■  remains  among  the  mud  and  grasses  of  our  meadows,  &c., 
Iduring  the  winter- season.     It  is  asserted,  by  many  other 

•  AnEssay.&c.  u-ction  ii.pagei  39,  40. 

4/  Fragment!  of  the  Natural  History  of  Pennsylvania,  Part  Pint.  Ap- 

■  prndi*  1.  paget  IS  and  19,     Philadelphia,  1799. 

J  Fragrnsuit,  5w.  Appendix  1.  page  It. 
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totfftons,  that  whole  flocks  of  the  Carolina  pattbt,  or  para* 
keet,  {psitiacus  earotinensis,)  continue  in  a  torpid  state, 
in  the  hollows  of  tree*,  in  the?  state  of  North  Carolina,  and 
in  some  other  parts  of  the  American  Union.  I  believe  en« 
tire  dependence  may  he  placed  upon  this  statement ;  though 
it  would  not  be  difficult  to  show,  that  these  'birds  ait 
often  seen  abroad,  and  pretty  active,  when  the  fcround  it 
whitened  by  snow.  I  could  mention  not  a  few  othtt 
birds,  the  torpid  state  of  which  has  bten  spoken  of  by  Na- 
turalists and  others ;  and  these  birds  I  snail  mention  m 
ifty  "  Facts,  Experiments,  and  Observations,  relative  to  the 
Torpidity  of  Animals.9' 

But  €€  what"  (says  Dr.  Reeve)  u  is  the  evidence  in  fa* 
▼our  of  sd  strange  and  monstrous  a  supposition  ?  Nothing 
but  the  most  vague  testimonies,  and  histories  repugnant  to 
reason  and  experience." 

This,  surely,  is  not  the  proper  language  to  be  eitiploydd 
in  the  investigation  and  discussion  of  physiological  ques- 
tions. Authorities  are  facts  in  natural*  as  well  as  in  civil, 
history.  And  in  favour  of  the  torpidity  of  some  of  the 
birds  which  I  have  mentioned,  the  authorities  are,  some- 
times at  least,  highly  respectable :  nor  are  they  few  lA 
^number.  Tn  regard  to  the  swallows,  I  shall .  say  out  little 
at  present.  I  have,  at  this  time,  in  the  press,  a  memoir  oil 
the  migration  and  torpidity  of  these  birds.  I  am  confident 
that  I  shall  be  able  to  convince  every  candid  philosopher, 
that  great  numbers  of  swallows,  of  different  species,  do 
occasionally  pass  into  a  state  of  torpidity,  more  or  less  pro* 
found,  not  merely  "  in  some  remote  quarter  of  America,'* 
but  in  the  vicinity  of  our  capital  cities,  where  there  are 
some  men  of  genuine  observation  and  inquiry,  and  who 
are  as  little  propense  to  believe  the  marvellous  in  natural 
history,  as  any  philosophers  elsewhere. 

I  do  not  suppose,  that  all  the  swallows  of  North  Ame- 
rica become  torpid.  It  is  my  present  opinion,  and  it  wad 
my  opinion  when  1  published  the  "  Fragments "  in  1799* 
that  the  swallows,  in  general,  are  migratory  birds*.  But 
subsequent  and  very  extensive  inquiries  have  convinced 
me,  that  the  instances  of  torpid  swallows  are  much  more 
frequent  than  I  formerly  supposed  they  were ;  and  that 
there  are  two  species  of  the  genus  Hirundo,  which  are  pe- 
culiarly disposed  to  pass  the  brumal  season  in  the  cavities 
of  rocks,  in  the  hollows  of  trees,  and  in  other  similar  situ- 

*  See  Fragment*,  &c.  Appeadix  I.  page  16.    Set,  alio,  lotreAoction  t* 
this  work,  pftges  xii  tad  xiii.  $  xxiv,  m,  xxvi. 
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itions,  where  they  hate  often  been  found  in  &  soporose 
itate.  These  species  are  the  hirundo  riparia,  or  sand- 
iwallow,  commonly  called,  in  the  United  States,  bank- 
iwallow  and  bank-martin  i  and  the  hirundo  pelasgia,  or 
iculeated  swallow,  which  we  call  chimney- bird  and  cbiin- 
iey-»waiIow.  Tlure  is  no  fact  in  ornithology  fatter  esta- 
ntshedf  than  the  fact  of  (he  occasional  toipidity  of  these 
'wo  Species  of  Hirundo. 

I  say  nothing  of  the  torpidity  of  swallows  "  under  water." 
Jut  I  do  not  wholly  deny  this  fact.  And  1  take  much 
ileasure  in  referring  Dr.  Beeve  to  a  short  paper,  in  the 
Transactions  of  the  American  Philosophical  Society,  vol.  vi. 
>art  ii,  relative  to   the  di  if  a  torpid  swallow  under 

i  quantity  of  mud  and  1  he  author  of  that  paper, 

vas  a  most  worthy  and  .  .le  man ;  and  a  man  so 

■eligiously  attached  to  trull  believe  him  to  have  been 

ncapable  of  uttering  a  l.     He  was,  moreover,  a 

nanof  nice  observation,  lilosophicil  turn  of  mind. 

I  do  not  wish  to  urgi  :  ot'ihc  swallow's  history 

iny   further.     I  have  r*  )  say   in  support  of  the 

*  swallow  song."     Bui  i  page  41,  Or.  Keeve  as- 

erts,  that  no  swallows  '  ;r  found  in  all  the  rivers 

ind  lakes  of  England,  !  land,  Scotland,  or  Switz- 

erland,  although   fisheru  smstanllv  employed    on 

hese  their  supposed  hidi;  ,"  does  he  mean  to  say, 

hat  it  has  never  been  asi  any  of  his  countrymen, 

hat   swallows   have   bee  torpid,  under  water,  m 

England?     Swallows  ai  j  have  been  found  torpid 

'  in  the  river  Thames ;"  at.-  ....  fact  seems  to  have  been 
redited  by  sonic  illustrious  Englishmen  in  the  i;th  cen- 
ury;  and  among  others,  if  I  do  not  mistake,  by  the  iuj- 
nortal  William  Harvey-. 

But  I  will  take  my  leave  of  the  swallows. — Since  I  pub- 
ished  my  Fragments,  I  have  obtained  much  information  re- 
stive to  the  torpidity  of  the  humming-bird.  I  have  hinted 
,t  this  subject,  and  have,  indeed,  most  pointedly  admitted 
he  fact,  in  my  letter  to  Mods.  la  Cepede,  published  in 
our  Philosophical  Magazine.      I  am  now  fully  persuaded, 

that 

"  In  Dr.  Birch'-  llisl^ry  ofll.t  Royal  Saci'lii,  vol.  It.,  there  are  «ome  cu- 
ioui  notices  ahout  swallows.  The  following  may  not  be  deemed  wholly 
nworthy  of  Dr.  Reeve'*  attention.  •*  Sir  John  )  lo-kyn«  proponed,  that  ■ 
light  be  dul/  eiamined,  what  become*  of  the  iwalW-i,  and  in  what  (tale 
hey  are  durinj;  the  winter.  In  Jniwtr  to  which  Mr.  Heushaw  affirmed, 
hat  the  chancellor  of  Denmark  told  him,  as  in  undoubted  truth,  that  in 
:elaod,  there  had  becti  taken  out  of  the  ice  sWallowi.  ivhich  being  after- 
:ards  brought  into  a  warm  stove  recovered  and  flew  abo&t  the  room."— . 
tr.  Henshaw  observed,  ••  that  he  had  an  account  like  the  foraeer  concern' 
naJlows  front  our  watermen,  vii.  (bat  tliey  have  found  them  in  the  ri 
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that  instances'  of  the  torpidity  of  the  trochilus  are  by  no 
means  uncommon  in  the  United  States :  and  I  regret  my 
having  treated  with  so  little  respect,  the  opinion  of  the 
Connecticut  gentleman  already  alluded  to.  It  is  certain, 
at  least,  that  the  tr odditis,  like  the  generality  of  the  swal- 
lows, is  very  impatient  of  cold ;  and  that  it  sometimes, 
even  in  our  houses,  very  suddenly  passes  into  a  profound 
slumber,  from  which,  however,  it  awakes,  to  erijoy  all  the 
privileges  of  its  life. — I  say  this  is  certain.  And  this,  so 
far  as  his  sentiments  may  be  collected  from  bis  Essay,  is 
more  than  Dr.  Reeve  is  willing  to  admit  of  any  species  in 
thegreat  class  of  Birds. 

The  fact  of  the  torpidity  of  the  trochilus  was  not  un- 
known above  two  centuries  ago.  It  is  related  by  the 
Spanish  historians  Herrera,  Ximenes,  and  several  others, 
though  it  must  be  confessed  that  these  writers  have  mixed 
with  the  truth,  sovnejable.  I  have  lately  conversed  with 
an  intelligent  gentleman;  who  was  born,  and  has  long  re- 
sided, in  the  kingdom  of  Mexico.  He  assures  me,  that  the 
fact  of  the  torpidity  of  the  trochilus  is  known  to  every  one 
in  that  country,  and  in  the  adjacent  provinces.  He  added, 
that  he  had  himself  seen  one  of  these  little  birds  in  its 
brumal  sleep,  in  a  tree. — 1  shall  discuss  this  subject  at 
length,  and  shall  illustrate  it  by  actual  experiments,  in  ray 
woik  on  the  torpid  state  of  animals,  to  which  I  have  al- 
ready alluded.  In  the  mean  while,  I  flatter  myself  that 
the  following  lines,  a  part  of  which  immediately  relates  to 
the  somnus  of  the  trochilus,  will  not  be  wholly  unaccepta- 
ble to  some  of  your  readers.  The  author  is  Raphael  Lan- 
divar,  a  native  of  Guatimala;  and  bis  poem,  entitled  Rusti- 
catio  Mexican  a,  in  fifteen  books,  besides  an  Appendix,  in 
verse  also,  deserves  to  be  much  better  known  than  it  ap- 
pears to  be.  It  is,  indeed,  well  worthy  of  an  English  trans- 
lation ;  and  I  sincerely  wish  that  the  elegant  Air  Sotheby, 
whose  translation  of  the  Georgia  of  Virgij  has  so  deserv- 
edly procured  him  a  high  reputation,  could  be  induced  to 


Thames;  and  that  towards  the  end  of  the  year  they  assemble  in  great  num- 
bers on  the  little  islands  of  the  river,  and  then  submerge  themselves  in  the 
water.***— '•  Upon  reading  the  minute*  of  the  last  meeting,  Mr.  Henthaw 
remarked,  that  Dr.  Harvey  had  considered  the  state  of  swallows  in  the 
winter,  and  had  disnected  some  of  them,  which  had  been  found  under  water, 
and  could  not  observe  that  there  w  as  either  warmth  or  motion  in  them."— 
"  Mr.  Clietwynd,  of  Ingstree,  being  present  (at  a  meeting  of  the  Royal 
Society),  observed,  that  during  the  time  that  the  swallows  are  laid  up  for 
the  winter,  they  moult,  and  return  in  the  spring  with  all  new  feathers.** 
The  History  of  the  Royal  Society  of  London,  &c.  &c.  By  Thomas  Birch, 
D.D.  Secretary  to  the  Royal  Society,  vol  iv.  pages  533,  534. 537. 

Q  3  undertake 
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Iidertaki;  the  task.  My  copy  of  Landivar's  work!  which 
I,  I  believe,  a  very  rare  one,  would  be  at  hit  service.  The 
lublic  pulse  might  be  tried,  by  the  publication  of  a  version 
If  one  or  two  of  the  books. 

I  In  his  13th  book  the  author  treats  of  Birds.  And  here 
I  ib  that  he  speaks  of  the  humming-bird,  its  manners,  its 
Beep,  &c. 

I  f '  Nil  tamen  exiguo  novit  prxstantius  orbis 
I       Colibrio  dulcis  spoliato  murmure  vocis*, 
I      Sed  claro  tenues  penrta  radiante  per  artus. 
I      Exiguum  corpus,  forsan  non  poiiice  majus, 
I      (Quod  rostro  natura  parens  munivit  acuto 
I      Atque  artus  ferme  totos  aequante  vnlucris.) 
I       Induit  aurato  viridanles  lumine  plumas, 
I      Et  varios  miscet  tractos  a  sole  colores. 
I       Ille  volat  rapidum  Zephyrum  super&nte  volttu, 
I      Et  raucum  penna  tollit  stridente  susurrum. 
I      Roscida  si  vero  fragranti  educere  flore 
I      Mella  velit  rostro,  viresque  reducere  membris, 
I      (Quippe  alia  quacitmquenegat  se  pascere  men  si) 
I      Sistitur  in  medio  concussis  aere  pennis, 
I      Nectareum  donee  tereti  trahatore  liquorem. 
I      Ast  adeo  prompte  snblitts  concutit  alas, 
I       Ut  vigiles  fugiant  oculos,  ludantque  citaUe; 
I       Suspensamquc  putes  volucrem  super  aethera  filo. 
I      Sin  autem  sylvis  borealis  bruma  propinquet, 
I      Plusque  vagus  solito  frigescat  Jupiter  imbre, 
I       Frigida  pra-cipiti  linquit  Colilrius  arva 
I      Nostra  riigii,  linquiique  levi  viridaria  penna, 
I      Et  longum  montis  nigris  absconditus  umbris 
I       Indulge!  placido,  ceu  Progne  arguta,  sopori, 
I      Dum  luces  Aries  stellatis  noctibus  squet, 
I      Verque  novum  pratis  antiquum  reddat  hororem." 
W  Rustifatio  Mexiatna,  lib.  xiii.  v.  31 7 — 34t. 

I  All  this,  Dr.  Reeve  will  perhaps  say,  may  do  very  well 
li  poetry:  but  something  more  positive  on  the  subject  of 
lit'  "  placidus  sopor"  of  the  colibri  is  required.  Some 
lets,  and  therefore  something  more  positive,  I  have  already 
licntioned:  and  many  additional   facts,  with  experiments, 

?Tomise  to  give  in  another  place.  At  present  I  will 
y  add,  that  Mr.  Landivar  mentions  the  torpidity  of  the 
Inmming-bird,  not  as  a  fable,  but  as  an  established  truth. 
■or  in  the  short  Mont  turn  prefixed  to  his  interesting  work. 
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he  says, "  In  hoc  autera  opuscule  nulhis  eril  fictioni  lotos, 
earn  si  exciptas*  quae  ad  lacum  Mexicanum  cancotea  poeUa 
inducit.  Quae  vidi  refero,  quteque  mibi  testes  oculati,  cis- 
teroquin  veracissimi,  retulere.  Prteterea  curse  mibi  fait 
ocumorum  testium  auctoritate  subscripta,  quse  rariora 
sunt,  confirmare."     I  am,  sir,  with  much  respect. 

Your  obedient  servant,  &c.,  ~ 

Philadelphia,  Nov.  1, 1809.  BfiNJ  AMIN  SMITH  BarTOK, 


XLII.  Description  of  a  Hydro»pneumatk  Table  for  col* 
lecting  and  transferring  Gases,  and  for  experimenting  on 
permanently  elastic  fluids.  By  Fredrick:  Accum, 
Operative  Chemist,  Lecturer  on  Chemistry  and  on  Aft* 
neralogy  and  Pharmacy,  M.R.LA.,  F.L.S.,  &c* 

1  hbrk  is  but  one  sure  road  to  arrive  at  truth  in  all  de- 
partments of  experimental  knowledge,  namely,  to  consult 
nature  herself  by  operative  experiment ;  and  this  becomes 
the  more  necessary  as  the  subjects  to  be  studied  are  more 
complicated  and  extended. 

•  In  mathematics,  the  propositions  necessary  to  be  known 
for  the  acquisition  of  knowledge,  are  self-evident,  and  ad* 
milted  as  soon  as  announced,  and  from  their  ready  admis- 
sion the  student  is  led  to  the  explanation  of  the  most  com* 
plicated  truth.  In  the  system  of  chemical  science  it  is 
otherwise.  This  branch  of  inquiry,  it  may  be  said,  opens 
with  a  detail  of  various  processes  which  are  by  no  means 
self-evident,  nor  easily  to  be  repeated  by  those  who  have 
not  yet  a  claim  to  the  title  of  a  cnemist. 

To  awaken  the  ardour  of  chemical  research,  as  well  as  to 
give  facility  to  the  practical  acquisition  of  knowledge  at  the 
feast  possible  cost,  and  in  the  most  advantageous  manner, 
must  therefore  be  an  object  of  some  importance  to  the  ad- 
vancement of  science  ;  for  to  the  abridgement  of  labour,  and 
the  Superior  aid  of  modern  instruments  of  research,  does 
the'  science  of  chemistry  owe  its  rapid  strides  towards 
perfection. 

It  is  well  known  that  before  the  invention  of  the  ther- 
mometer, men  were  accustomed  to  judge  of  the  different 
degrees  of  heat  and  cold,  by  the  sensations  produced  on 
their  organs  of  feeling,  and  the  estimates  must  have  been 
often  highly  exaggerated,  and  always  vague  and  fallacious* 
It  must  ne  acknowledged  that  a  number  of  valuable  facts 

•  Communicated  by  Mr.  Accum. 

Q  4  would 
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roalA  still  be  wanting,  chiefly  with  regard  to  our  know- 
:dge  of  the  constitution  of  mineral  bodies,  if  Bergman 
adnot  pointed  out  the  effects  of  the  blowpipe,  an  insiru- 
nent  of  the  greatest  value  to  the  mineralogical  chemist. 

What  i.  deal  of  trouble  and  expense,  as  well  as  time, 
that  most  inestimable  of  all  the  desiderata  of  experimental 
esearch,)  is  saved  by  the  form  which  Nicholson  has  given 
o  the  gravimeter,  an  instrument  which  renders  the  modes 
f  ascertaining  the  specific  gravities  of  solids  and  fluids, 
t  once  easy,  expeditious,  and  accurate,  to  the  fifth  figure 
if  the  decimal,  water  being  taken  as  unity*. 

What  a  vast  field  of  ; '—  bas  been  opened  to   the 

hemical  philosopher  by  <i  f  simple  modification  of 

he  air-thermometer  of  Lesl  a  instrument  of  uncom- 

ion  delicacy,  employed  by  ith  thegreatest  advantage 

3  his  important  researcheF  ning  the  mensuration  of 

he  force  and  density  of  ligh  ^ilh  what  ease,  expedition 

nd  oeconamy  are  at  presen  rmed  (even  iu  the  closet) 

lose  operations  which  in  '  imes  demanded  a  regular 

iboratory !    The  moveable  :  of  Dr.  Black  f,  the  blast 

irnace  of  Aikin,  and  the  I,  nace  of  G  niton,  are  now 

ousidcred  as  sufficient  for  j  on,  in  the  small  way, 

tl  those  operations  of  the  e,  iu  which  either  a  very 

itense  or  a  very  low  heat  is  jsary.       These  apparatus 

lone,  it  may  be  said,  have  .  let)  from  the  laboratory  a 
umber  of  unwieldy  and  co  Hrivances,  which  served 

nly  to  excite  enibarrassme  confusion.  Many  tedious 

rocesses  in  the  practice  ij,  u_.  science  have  thus  been 
lade  easy  by  the  help  of  modern  instruments,  hazardous 
nes  are  become  safe,  expensive  ones  cheap,  and  the  means 
f  experimenting  have  been  brought  to  even1  door.  The 
ultivators  of  chemical  science  who  have  no  access  to  the 
iboratory  of  the  operative  chemist,  are  too  well  acquainted 

*  It  does  not  appear  lha:  anv  bitter  instrument  far  finding  specific  gri- 
lle! for  the  use  of  the  chenrT  need  he  wished  for.  The  gravimeter  of 
icholson  it  susceptible  of  i.  "rectum  fur  the  variation  of  temperature,  and 
ie  impurity  of  the  water  in  v.  hieh  it  is  to  be  immersed,  which  for  practice 

mmetiinn  mote  convenient.  It  require!  no  address  in  using  it,  and  the 
■ice  ut  which  the  instrument  maybe  purchased  is  far  Wow  lhat  of  the 
u.i  ordinary  kind  of  hydrostatic  balance 

t  This  furnace  has  been  considerably  improved  by  others,  since  iu 
rit  introduction  into  practice.  It  is  very  substantial,  durable,  not  liable  to 
-  easily  injured  tiveilernii  l.l.wi,  aad  capable  of  producing  a  degree  of 
eat  more  than  sufficient  to  mil:  iron.  It  it  perfectly  safe  in  a  room ;  and 
»   thickness  of  the  walls,  cut; posed  of  (ire  biiclu,  with  which  il  is  lined, 

events  the  operator  from  bcir.j;  molesttd  by  the  heal  when  the  furnace  is 

ic [imi,  See  '  Manual  of  lalytical  Mineralogy,  intended  to  facilitate 
ie  practical  Analysis  of  Miner  J*,"  by  F.  Actum,  JU  edit,  page  38. 

with 
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with  the  utility  of  the  instruments  before  named,  to  rendet 
any  further  observations  concerning  them  necessary.  ' 

it  is  in  consequence  of  such  reflections,  and  the  invita* 
tiohs  I  have  received  from  others,  whose  judgement  I  tt\ 
spect,  that  I. take  the  freedom  to  lay  before  the  public  the 
anuexed  sketch  of  a  pneumatic  table,  which  in  the  routine 
of  my  profession  I  have  found  extremely  useful  in  operating 
on  gases,  which  I  flatter  myfcelf  will  be  found  an  acquisition 
amtong  the  apparatus  to  the  laboratoty. 

The  discovery  of  the  gases,  and  their  great  importance  in 
the  researches  of  modem  chemistry,  have  occasioned,  as  i£ 
well  known,  the  necessity  of  some  peculiar  instruments,  by 
means  of  which  these  bodies  may  be  caught,  col  lee  tea, 
transferred,  and  submitted  to  the  action  of  other  bodies. 
Among  these  the  very  simple  and  ingenious  reservoir,  in* 
vented  by  Dr.  Priestley,  ana  named  by  him  the  pneumatic 
trough,  is  the  most  indispensable.  Several  alterations  have 
been  proposed  in  the  structure  of  this  vessel,  to  render  it 
more  convenient  for  use;  but  these,  it  may  be  said,  relate 
either  to  its  form  only,  or  to  its  neatness  and  general  ap- 
pearance,and  not  to  its  principles,  or  application  and  utility  j 
an  connected  with  the  operations  of  pneumatic  chemistry. 
..  Fig.  1.  (Plate  VII.)  represents  a  wooden  table  three  feet 
six  inches  high,  two  feet  tea  inches  long,  and  one  toot 
eight  inches  broad.  At  each  end  of  this  table,  and  at  a 
depth  of  ten  inches  from  its  upper  edge,  is  a  moveable 
board  or  platform  d  d  measuring  18  inches  by  16£.  These 
platforms  are  supported  horizontally  by  swing- brackets 
e  *,  which  may  be  turned  aside  to  allow  the  platforms  d  d 
to  fall  down  Detween  the  inner  sides  of  the  legs  of  the 
t  tble.  The  brackets  e  e  are  then  concealed  from  view.  The 
platforms  dd  serve  to  support  table  furnaces,  retorts,  and 
stands,  or  other  apparatus  employed  in  the  production  of 
gases.  Fig.  2.  is  an  (economical  lamp  furnace  with  its 
retort  in  action,  to  show  the  use  of  the  platforms.  The 
upper  part  of  the  pneumatic  table  is  surrounded  by  a  broad 
rim  or  border  x  x  two  inches  and  a  half  deep,  so  as  to 
form  a  shallow  tray.  It  is  of  rather  larger  dimensions 
than  the  table,  projecting  over  the  frame  of  it  abort 
three  fourths  of  an  inch.  This. tray  (as  I  shall  call  it)  ia 
divided  into  two  unequal  compartments,  namely,  a  cistern 
a  a  occupying  one  end  or  side,  and  a  stage  or  shallow  plain 
b  occupying  the  other.  The  cistern  a  a  is  16  inches  deepj 
19  wide,  and  16  broad  ;  the  stage  or  plain  b  occupies  the 
remaining  part  of  the  tray  £.  When  the  table  is  intended  to 

be 
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e  used,  the  tray  xxt,  together  with  its  cistern  a  a,  and 
tge  or  plain  b,  is  to  be  filled  with  water,  so  as  to  stand 
least  three  fourths  of  an  inch  deep  over  the  shallow 
i.iin  or  stage  b  in  every  direction.  Across  the  cistern 
la  is  a  shelf,  marked  c  in  the  drawing;  it  is  five  inches 
toad,  and  perfectly  level  with  the  stage  h.  This  shelf 
■ides  backwards  and  forwards  horizontally  within  the 
I,  so  that  it  may  be  placed  at  any  convenient  Ji- 
■ance  from  the  lamp  furnace,  fig.  9,  or  other  vessel 
which  gas  proceeds.  It  is  provided  on  its  foremost 
Bge  with  a  row  of  holes,  into  which  from  underneath, 
load  short-necked  funnels  are  fixed;  it  serves  to  sup- 
lui  the  receivers  standing  on  the  shelf  c,  with  their 
|ien  ends  turned  downwards  upon  the  before-mentioned 
through  which  afterwards  the  gas  conveyed  by 
miels  is  made  to  pass  into  the  jars  destined  to  receive 
.s  this  shelf  is  level  with  the  Mage,  and  may,  by 
p  sliding  motion,  be  brought  close  to  the  stage  b  when: 
latei  in  the  cistern,  the  jars  placed  upon  this  shelf, 
lii>  ,1  filled  with  gas,  may  be  slided  along  without  further 
louble  to  a  distant  part  on  the  adjoining  plain  b,  whilst 
Blu-r  vessels  previously  filled  with  water  in  the  cistern  a  a, 
lid  standing  also  on  the  plain  b,  may  in  return  instantly 
p  moved  on  the  shell  c;  and  thus  the  trouble  of  removing 
lejars  into  and  out  of  ihe  cistern  is  totally  avoided. 
I  From  this  statement  it  will  be  seen  that  the  advantages 
T  the  pneumatic  table  are  considerable,  II  enables  ihc 
fcerator  to  fill  jars  or  vessels  with  the  utmost  neatness, 
fnvenience  and  expedition.  'The  necessity  of  trans- 
j  them  when  filled  with  gas,  out  of  the  trough, 
|  avoided,  and  the  danger  of  suffering  part  of  the  gas 
ape,  as  well  as  the  almost  unavoidable  spilling  of 
whilst  the  vessels  are  removed,  is  completely  guarded 
tainst.  It  enables  the  operator  also  to  fill  jar3  of  almost 
liy  size,  which  cannot  be  done  in  the  common  trough, 
lithout  rendering  it  unwieldy  and  very  cumbersome,  or 
Tlhout  being  at  least  obliged  to  immerse  the  jars  pre- 
ously  into  a  deeper  trough,  and  thence  conveying  them 
ion  a  plate  or  saucer  into  the  reservoir  in  which  they 
Je  to  he  rilled  with  gas.  Thus  the  constant  danger  of 
laving  either  too  much  water,  so  as  to  overflow  the  trough, 
r  too  little,  so  as  to  admit  common  air  to  enter  into 
Ik  jars  when  the  water  sinks  below  the  shelf,  is  effec- 
mally  remedied.  In  the  common  trough  the  vessels  are  also 
Icceedingly  liable   to  be  overset  by   the   pressure  of  the 

water, 
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water,  the  height  of  which  rapidly  increases  when  large 
jar*  are  filled,  and  require  continual  removing. 

When  large  quantities  of  gases  are  required,  as  in  public 
lectures,  this  pneumatic  table  has  been  found  exceedingly 
useful.  The  operator  not  being  restrained  for  room  in  the 
management  of  his  experiments,  nor  being  obliged  to  trans* 
fer  the  vessels  continually  in  and  out  of  the  apparatus,  and 
being  enabled  to  perform  his  operations  within  a  con- 
fined space  and  without  encroaching  upon  any  surrounding 
furniture,  are  likewise  no  small  advantages,  which  entitle  tt 
to  the  attention  of  those  who  have  no  access  to  the  la* 
boratory  of  the  operative  chemist.  The  sbtlf/f  is  very 
serviceable  as  a  receptacle  for  holding  whatever  utensil* 
may  be  deemed  necessary  to  be  near  at  hand  during  the 
experiment. 

Compton  Street,  $oho,  March  12, 1810.  FREDRICK  ACCOM* 


:cr 


XLIII.  On  Salmon-Fry:  in  Answer  to  a  Correspondent 
tphose  Communication  appeared  in  our  last  Number.  By 
John  Carr,  Esq.,  of  Manchester*. 

Ta  Mr.  TillocL 

Sir,  xjL  liberal  discussion  of  subjects  in  British  natural 
history  certainly  affords  a  very  amusing  variety  amongst 
the  more  abstruse  branches  of  scientific  research,  which 
obtain  so  deserved  a  preference  in  your  select  journal ;  and 
it  is  with  this  view  that  I  submit  my  present  observations, 
rather  than  from  a  wish  to  attain  any  triumph  over  the 
brief  and  illusory  remarks  on  Salmon-leaps,  in  your  Maga- 
zine for  last  month.  What  I  formerly  stated,  and  shall 
now  offer,  is  the  result  of  my  own  personal  observations 
in  the  Tweed,  Coquet,  Tyne,  Eden,  Esk,  and  several  other 
northern  rivers  which  swarm  with  salmon,  and  J  mention 
Ibis  only  as  increasing  the  responsibility  for  what  I  shall 
advance. 

Were  it  really  a  fact,  as  contended  for  by  the  writer  I 
am  opposing,  that  salmon-fry  actually  continue  upwards  of 
twelve  months  iu  the  same  river  where  they  are  spawned j 
then  during  the  summer  months,  (when  the  streams  are 

*  Mr.  Csrr  is  respectfully  informed  that,  if  we  hire  not  misunderstood 
Jus  allusion,  he  is  mistaken  respecting  the  author  of  the  paper  to  which  he 
hat  tent  thit  at  as  answer.    We  have  therefore  suppressed  bis  introductory 
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lalf  dried  Up,  and  the  water  transparent,)  however  diminu- 

;ive  might  be  their  size,  such  are  their  incredible  multitude? 

!'.■■!  they  could  no  more  remain  concealed  than  the  pebbles 

i hull  the  Streams  11  iw  ;  and  yet  during  ihis  season,  so 

■a  von  rib  le  to  exposure  and   discovery,  I    believe    not   one 

litary  individual  of  the  preceding  spawning  season  can 

I  met  with. 

In  the  Tweed,  more  than  two  hundred  thousand  salmon 
._■  annually  caught  ;  and  these,  asmnishing  as  the  number 
av  stem,  probably  bear  but  a  moderate  proportion  to  the, 
whole  quantity  that  enters  the  river.     Every   female  de- 
many  thousands  of  ova;  hence  it  is  obvious  what 
myriads  of  progeny  must  be  the  result;  and  accordingly 
"'  !  months   of  March  and  April  the  amount  of  fry  in 
ver  fully  corresponds  with   these  data;  but  after  the 
wernal  floods,  no  vestige  remains  of  the  true  salmon-fry, 
"fee  whole  of  the  immense  body  being  swept  down  into  the 

The  writer  in  your  last  Number  seems  tube  unacquainted 
-iili  the  spawning  months,  which  are  not  the  two  which  he 
(onceiveSj  but  the  last  four  months  of  the  year.     The    lisli 
y  no  means  all    spawn   at  or  near  the  same  time,  there 
iing  considerable  diversity  in    that  respect,    some  com- 
biencing  and  even  finishing  two  or  three  months  before 
Idlers.     This  diversity  probably  has  two  very  different  cir- 
cumstances for  its  cause,— the  dilferent  ages  of  the  fish, 
■nd  the  different  periods  of  their  entrance   into   the   fresh 
Raters,     The  weather,  and  state  of  the  rivers  as  to  floods, 
.   also  an  evident  influence.     It  is  in  the  months  of 
:  and    July  that  the  oid  fish,  recovered  from  the  great 
Ixpendiiure    of    health    and     substance    in    the    preceding 
awning  season,   fiisi  begin  to  ascend  the  rivers.     What 
..■called    fresh  fish,   indeed,  come  into  the  rivers  even  in 
ecember,  and  in  all  the  following  months,  but  these  are 
h  which  have  not  spawned  in  the  last  season.     In  Sep- 
ruber  the  females  are  all  exceedingly  distended  with  ova, 
Qud  a  lew    of  them    even  begin  spawning  in  that  month, 
ore  in   that  following,  but  November  and  December  are 
e  principal  spawning  months ;  and  that  the  ova  then  de- 
bited   are  the  germs    of  the  same  fry  which  appear    so 
Abundantly  in  the  spring,  is   a  truth    as  well  known,  and 
Ascertained,  as  that  the  fish  themselves  have  heads  and  tails. 
The  very  rapid  growth  of  the  fry   I  specially  noticed,  as 
n  extraordinary  cucumslancej  but  we  shall  advance  a  very 
t  way  indeed  into  natural  research,  if  the  character  of 
ixtraordiuary  is  to  beat  us  back.     The  average  weight  of 

the 
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the  ffy  in  spring  will  not  amount  to  one  ounce ;  and  the 
writer  who  has  made  it  necessary  for  me  to  offer  these  oIh 
servations,  admits  that  the  spring  fry  in  the  following  July 
and  August  attain  a  weight  of  from  U  to  20  ounces.  This 
latter  fact  I  know  to  be  much  greater  than  stated ;  and  surely 
the  writer  who  can  cavil  at  the  acquisition  of  the  first 
ounce,  and  immediately  admit  its  multiple  by  twenty  in 
little  more  than  the  same  period,  must  have  very  incon- 
gruous notions  on  the  subject.  His  paper  was  professedly 
written  to  exhibit  what  he  calls  a  more  rational  and  ere* 
dible  account  of  the  matter  than  I  had  given  ;  and  its  own 
contradiction  and  improbability  are  strikingly  manifest,  at 
will  be  seen  by  contrasting  the  following  two  passages  t 
"  The  fact  is,  the  young  fry  do  not  descend  the  rivers  with 
the  old  salmon  in  the  spring  after  they  are  spawned,  for 
in  the  October  following  they  are  no  bigger  than  a  min- 
pow." — *«  In  the  months  of  June  and  July  they  (the  fry) 
are  about  five  or  six  inches  in  length:  this  I  know  to  be 
fact." 

These  paragraphs  contain  the  horns  of  a  piercing  dilem- 
ma, and  I  offer  the  writer  his  choice  of  being  gored  with 
that,  which  he  may  prefer.  Either  the  same  fry  which 
were  five  and  six  inches  long  in  June  and  July  have,  by 
tome  strange  means,  been  waited  down  to  the  size  of  a 
minnow  in  the  following  October,  or  the  fry  then  no  bigger 
than  a  minnow  continue  in  the  river  till  the  following  June 
and  July  :  and  in  this  latter  case*  whence  have  those  shoals 
pf  try  originated  which  the  same  writer  sends  dowa  to  the 
sea  in  spring  ? 

The  fish  which  he  speaks  of  in  the  months  of  June  and 
July,  is  an  abundant  and  well-known  visitor  in  our  rivers 
at  that  season  ;  but  it  is  a  perfectly  distinct  species  of  tself, 
and  by  no  means  the  salmon-fry,  with  which,  however,  it 
has  long  been,  and  with  the  ill-informed  it  still  is,  con- 
founded. It  is  the  samlet.  Few  animated  production'  of 
nature  have  had  a  more  contested  origin,  or  been  subjected 
to  more  wild  and  extravagant  assumptions.  Most  generally 
it  was  considered  as  a  backward  and  spurious  brood  of  the 
salmon,  that  always  remained  dwarf ;  never  bred ;  and  even 
all  the  individuals  were  absurdly  deemed  males.  Its  na- 
tural history  is  now,  however,  well  ascertained,  and,  ex- 
cepting in  size,  it  certainly  does  approximate,  in  all  re- 
spects, very  nearly  to  the  salmon.  Like  the  latter,  it  ascends 
our  rivers,  from  the  ocean,  in  summer,  continues  in  great 
abundance  through  the  autumn,  afterwards  spawns,  and 
m  the  first  two  months  of  the  year  again  descends  to  the 

sea* 
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lea.  It  probably  never  exceeds  nine,  but  averages  only  11Z 
Incites  in  length.  Though  every  where  the  same  precise 
Ipecies,   its  dubious  history  has  assigned  it  a  number  of 

■  :- .  ■■  ■■.-.  i.-.l  nanies.  In  Scotland  they  are  called  pars,  in 
Cumberland    bremlins,    in    Northumberland    wradfriden 

■  from  their  lying  on  the  wrack  or  river  weed),  in  the  Se- 
vern samsonS,  and  in  the  Wye  skirlings  or  lasprings. 

I  Mr.  Pennant,  whose  industrious  research  after  facts  ha* 
mo  seldom  been  equalled,  in  combating  the  notion  of  their 
K>eing  salmon-fry  makes  the  following  observations  :  "  The 
lamlet  is  the  least  of  the  trout  kind.  It  is  by  several  ima- 
gined to  be  the  fry  of  the  salmon  :  but  our  reasons  for  dis- 
senting from  that  opinion  are  these.  First,  it  is  well  known 
lhat  the  salmon-fry  never  continue  in  fresh  water  the  whole 
lean  but,  as  tinmerous  as  they  appear  on  their  first  escape 
I'rom  the  spawn,  all  vanish  on  the  first  vernal  flood  that 
nappens,  which  sweeps  them  into  the  sea,  and  scarce  leave* 
i>ue  behind.  Secondly,  the  growth  of  the  salmon-fry  is 
■o  quick  and  so  considerable  as  suddenly  to  exceed  the  butk 
B>f  the  largest  samlet:  for  example,  the  fry  that  have  quilted 
■he  fresh  water,  in  the  spring,  not  larger  than  gudgeons, 
velum  into  it  again  a  foot  or  more  in  length.  Thirdly,  the 
Salmon  attain  a  considerable  bulk  before  they  begin  to 
treed  :  the  samlets,  on  the  contrary,  ate  found,  male  and 
female  (distinguished  by  the  milt  and  roe),  of  their  com- 
Inon  size.  Fourthly,  they  are  found  in  the  Irish  waters  in 
HI  times  of  the  year." 

I  These  observations  of  Mr.  Pennant  I  can  fully  confirm 
■"ruin  my  own  experience,  excepting  the  last,  which  I  must 
Hirectly  contradict ;  fur  I  believe  it  would  he  absolutely  im- 
possible to  find  a  single  samlet  in  any  of  our  rivers  in  the 
liionths  of  March  and  April,  the  very  pctiod  when  the 
Ivakrs  nrc  teeming  with  the  proper  salmon-fry.  This  little 
Interesting  fish,  the  samlet,  in  natural  habitudes,  figure,  and 
■ven  oily  fatness,  is  truly  a  salmon  in  miniature ;  but,  never'" 
Iheless,  it  does  contain  several  discriminative  marks, — in  so 
lunch  that  were  a  samlet  and  salmon-fry,  of  equal  size, 
ftlaced  together,  the  most  cursory  eye  would  readily  recog- 
nise a  difference.  The  samlet  is  thicker  and  fuller  made 
Ihan  the  Fry,  so  much  so  as  In  be  one  third  heavier  in  equal 
length*:  but  what  would  instantly  distinguish  the  one  from 
Ihe  other,  nre  several  broad  light  blue  bars  crossing  the 
lides  from  the  gills  to  the  tail.  These  the  samlet  never  is 
Ivithnut,  nor  does  the  fry  ever  possess  them,  though  similar 
lil ne  niaiks  may  often  be  seen  on  small  trout.  The  back 
1  :  :  tins  of  the  fry  arc  also  more  dusky,  and  (he  few  red 
f  spots 
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spot*  along  the  lateral  lines  far  more  dull  and  obscure  than 
in  ibe  samlet.  The  latter  are  of  all  fish  one  of  the  easiest 
prey  to  the  angle.  They  are  incessantly  on  the  feed ;  and 
an  expert  angler  with  artificial  flies,  in  some  of  our  rivers, 
will  take  eight  or  ten  dozen  in  a  few  hours. 

Besides  the  salmon  and  samlet,  the  bulltrout* -seatroot, 
and  whitling,  all  very  distinct  species  of  the  same  genus, 
also  quit  the  ocean  and  asctnd  our  rivers,  to  spawn,  in 
great  numbers,  and  their  fry  are  frequently  mistaken,  by 
incautious  observers,  for  the  true  salmon-fry  y  from  which, 
however,  they  exhibit  several  specific  differences. 

I  shall  now  drop  the  subject,  having,  I  presume,  suffi- 
ciently shown  that  my  former  account  of  the  salmon  was 
strictly  correct.  Even  the  writer  who  has  drawn  from 
me  the  present  remarks,  will,  I  trust,  by  this  time  have  dis- 
covered how  much  more  easy  it  is  to  derange  and  embar- 
rass than  to  elucidate  an  obscure  case. 

It  is  worth  observing,  that  the  papers  on  the  breeding  of 
fish,  published  in  the  Philosophical  Magazine  for  October 
and  November,  very  satisfactorily  illustrate  an  obscure  fact 
in  the  natural  history  of  the  trout.     It  is  well  and  very 

Bnerally  known,  that  trout,  when  confined  in  ponds  and 
kes,  attain  a  size  very  far  beyond  what  they  ever  arrive 
at  in  rivers  and  brooks,  and  that  in  these  confioed  situations 
they  never  breed.  This  is  well  accounted  for  by  the  proof 
that  they  can  only  spawn  in  a  swift-running  current  on 
gravel,  and  that  there  only  the  spawn  will  attain  anima- 
tion :  and  doubtless  the  fish  not  being  exhausted  with  breed- 
ing, in  situations  where  no  sufficient  currents  exist,  is  a 
principal  cause  of  their  extraordinary  growth.  These  con- 
siderations are  very  encouraging  for  stocking  large  pools 
with  trout-fry  procured  in  the  easy  way  pointed  out  in  the 
papers  I  have  alluded  to,  and  by  which  trout  of  a  very  su- 
perior size  may  be  obtained. 

A  most  singular  anomaly  in  the  history  of  British  fishes 
has  lately  occurred,  by  a  very  splendid  and  meritorious 
work,  under  that  title,  having  issued  from  the  press,  wherein 
two  species  of  our  most  abundant  and  interesting  fish,  the 
salmra  *nd  common  eel,  are  purposely  disregarded,  under 
the  inadequate  excuse  of  making  room  for  a  few  scarce, 
obscure,  and  immaterial  species.  My  own  cursory  remarks 
on  the  two  proscribed  species  will  sufficiently  establish,  that, 
to  an  industrious  and  intelligent  inquirer,  they  yet  offer 
much  of  new  and  interesting  matter.  The  most,  I  was 
about  to  say  the  only,  valuable  portions  of  natural  history 
tonsist  in  a  knowledge  of  the  singular  and  various  habi- 
tudes 
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les  and  peculiar  modes  of  existence  in  each  distinct 
ss, — a  sort  ol  animal  biography,  wherein  ihe  species  is 
-Bonified  in  ihe  diversified  uelails  of  the  individual  :  and 
dying  this  to  the  case  under  consideration,  surely  the 
imals  which  almost  daily  appear  upon  our  lablts  have  a 
-amount  claim  to  our  consideration,  over  those  which  can 
«r  extend  beyond  administering  to,  certainly  a  laudable 
t  yet,  a  mere  curiosity.  1  am,  sir, 

Your  most  obedient  humble  servant, 

omm  Street,  Manchester,  JoHW    CakR. 

A(>ril6,  L810. 


A  V.    On  the  supposed  Fresii- 
Strala  in  the  I:  iieiinns  of  Pr 
ratters  and  Relations  if  t/w 
Coasts  of  Yorkshire:    and  ••« 
Sienite  on   Mount -Sorrel 
Mr.  John  Farey. 

To  Mr.  Til 

i,  It  has  given  me  great  pleasi 
ich  1  ventured  to  express  it 
ilosophical  and  Geological  . 
Measrs.  Cuvicr  and  Brogniar 
ter  origin  or'  the  lower  pari  i 
ibed  in  the  IVth  article  of  ll 
■is*,  are  in  ihe  way  ,of  being 
Messrs.  Dealt] arets;  the  etdei 


ir  Origin  of  the  Gypsum 
on  the  Geological  Clia- 

n  Shales  on  the  Northern 

•he  Orbicular    Blocks   of 

in  Leicestershire.      By 


nc  to  find,  that  the  doubts 
s  13-t  and  139  "f  your 
zinc,  as  to  the  accuracy 
opinions,  on  the/rc.sA- 
the  scries  of  strata  de- 
itcmoir  on  the  basin  of 
ed  up,  by  the  researches 
d  younger,  and  M.  Pre- 
e  found  numerous  sea-shells  in  ihe  third  or 
/est  gypsum  mass,  notwithstanding  M.  Cuvicr  and  his 
uciate  had  said  (page  50  of  your  translation)  "  we  are  not 
uainted  with  any  tossil  in  this  mass,  which  is  the.  third 
he  quarries :"  what  therefore  must  become  of  ihe  opinion 
M.  Lamauon,  adopted  bv  them  and  others,  as  lo  the 
wunn  of  Mont  mart  rc  and  the  oihcr  hillocks  of  the  basin 
Paris,  having  been  crystallized  in  fresh- water  lakes  ?  or, 
ught  of  the  un philosophical  expression  used  on  the  oc- 
ion,  that  one  fresh- n  uter  slwll  therein,  was  "  sufficient 
Itmwutrate  the  truth  of  the  opinion  of  M.  Lanunon  ?'*■ 
a  calcareous  marl,  below  what  is  called  the  little  plaster 
I  in  this  mass,  the  fossils  appear  numerous,  and  are, 
pullarias,  calyprra,  cc riles,  citoerex,  cockles,  corbulie, 
b's   shells  and   claws,   echini   spatangusf,   glosopetne, 


.Oiif  the  pre 
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truirices,  9olen9,  tellinas,  turritellae,  vertebrae  of  fi*h,  vo- 
lutes^ &c.  Below  the  above,  three  small  beds  of  plaster 
and  some  strata  6f  marie  occur,  without  shells  5  and  lower/ 
a  bed  of  calcareous  marie,  in  the  midst  of  which  is  a  plaster 
or  gypsum  bed,  which  contains  ceritcs  of  the  genera  petri- 
colu'm  and  terebrale ;  many  of  which  sea'  shells  are  per* 
fectly  similar  to  those  in  coarse  limestone  at  Grignon,  4n4 
other  places,  not  only  in  marles  here*  ivirtg  between  bedk 
of  gypsum,  but  in  the  gypsum  itself,  altnough  several  na? 
turalists  have  questioned  the  reality  of  such  an  occurrences 
The  above  particulars  I  have  learnt,  from  a  notice  in  Mrc 
Nicholson's  Journal  of  the  present  month,  which  contain* 
other  interesting  particulars.  Should  M.  Desmarfets  an* 
Prevost  have  presented  any  memoir  on  the  above  suhjdct; 
you  will  not,  I  hope,  fail  to  translate  it  at  length,  crafts 

reaching  this  country.  ~" 

In  the  respectable  journal  above  mentioned,  Mr.  Richaiff 
Winter  has  given  an  interesting  account  of  the  manufecfarfe 
of  alum  in  the  neighbourhood  of  Whitby,  and  of  the  strata 
whence  the  raw  material  or  alum-shale  for  rhaking:  tht* 
useful  article  is  procured  ;  of  which  geological  particulars  I 
beg  to  present  a  brief  sketch,  for  the  purpose  of  soliciting; 
further  information,  through  the  medium  c-r  your  Magazine^ 
such  that  may  enable  us  to  fix  the  place  or  these  strata  its 
the  British  series.  : 

Alum-shale,  a  blueish  gray  argillaceous  schistus,  occupies 
the  coast  of  Yorkshire  for  about  ten  miles  southward,  and 
18  miles  noithward  of  the  town  of  Whitby,  and  extends 
inland  a  great  distance;  cliffs  of  this  shale  appear  on  the 
shore  which  arc  from  100  to  750  feet  high,  and  on  which 
the  sea  is  continuing  to  make  its  inroads.  A  ferruginous 
gaud-stone  (perhaps  the  same  with  that  of  Woburn),  iron- 
stone, and  shale,  or  clay  of  its  decomposition,  covers  the 
alum -shale  stratum,  having  an  easy  dip  to  the  south  westt 
The  sand-stone  appears  from  4  to  50  or  more  yards  thick* 
producing  ochrey  springs  at  its  bottom ;  it  hardens  by  ex- 
posure in  buildings:  a  thin  bad  Seam  of  coal  or  jet;  (pro- 
bably bituminized  wood-,)  seldom  exceeding  two  inches  in 
thickness,  is  sometimes  found  under  or  in  the  lower  part 
of  the  sand-stone  :  the  slines  or  length -way  joints  of  the 
strata  of  stone  and  shale  range  N*  and  S;,  and  the  end  or 
cross  joints  £•  and  W* 

The  alum  shale  contains  several  species  of  ammonita, 

abundance  of  belemnitce,  bones  of  animals,  nautili  of  two 

or  three  species,  shells  of  various  kinds,  trochitce,  and 

vertebra  of  fishes  or  animals*    It  likewise  holds  nodules  of 
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iduratcd  clay,  which  contain  native  alum  ;  gcodes  of  iron- 
tone  that  contain  naphtha ;  nieces  of  petrified,  charred  and 
ittintinate  i  wood,  or  /W :  red  iron-stone,  in  strata  of  a  few 
idles  to  two  feet  thick,  four  or  five  in  number,  at  about 
OO  feet  from  the  top  of  the  shale :  calcareous  spur,  about 
alf.  an  inch  thick,  in  the  vertical  alines  and  end-joints  of  the 
ude  above  mentioned  :  wkin-difhes  are  Mid  also  to  traverse 
lese  strata,  and  to  have  charred  the  coals  in  their  vicinity  ? 
"he  specific  gravity  of  the  alum -shale  is  about  2-4S;  it 
ecam  poses  into  clay  on  long  exposure  :  its  upper  part  is 
chest  in  sulphur,  and  produces  about  one  ton  of  alum 
tun  130  tons  of  shale,  or  00' 77  per  cent.:  the  lower  part  of 
n  shale  is  very  bituminous,  hard  and  slaty ;  a  spontaneous 
3d  slow  combustion  ensues  when  the  alum-shale  is  mixed 
ad  sprinkled  with  sea-water. 

Such  are  the  interesting  logical  facts,  which  Mr. 
Winter  has  laid  before  the  pt  respecting  the  aluminous 

lale  strata  of  Whitby ;  con  ing  which,  it  is  further 
esirable  to  know,  the  names  or  me  different  species  of  ini- 
rdded  shells  and  other  organic  remains,  with  reference  to 
Lib! i shed  descriptions  and  plates  of  them,  or  drawings  and 
escriptiotis  of  such  as  have  not  yet  been  described  By  na- 
iralists;  and  an  account  of  the  strata  that  underlay  the 
lum-shale,  as  well  as  of  those  which  overlay  the  ferru- 
inous  sand-stone.  To  ascertain  these  last  particulars,  it 
lay  be  necessary  to  examine  the  extremities  of  the  alum- 
iale  on  the  sea-shore,  and  to  trace  its  edges  or  boundaries 
)r  some  miles  inland  ;  carefnliy  distinguishing  between 
le  alluvial  matters,  properly  so  called,  consisting  of  or 
ontaining  rounded  stones  and  broken  and  beterogeneou* 
lechanical  mixtures,  and  the  regular  stratified  matters, 
fhich  will  somewhere  be  found  in  a  regular  range,  covering 
ie  ferruginous  rock  and  other  strata  which  Mr.  Winter 
as  described  ;  the  nature  and  peculiar  fossils  of  which 
Irata,  it  will  be  very  desirable  to  obtain  an  account  of. 

In  Derbyshire,  some  are  of  opinion,  that  the  great  or 
imestone  Shale  which  there  covers  the  mineral  limestone 
nd  basaltic  strata,  as  shown  in  Plate  1 1  of  your  thirty-first 
olume*,  (and  of  which  Mam  Tor  is  composed,)  is  the 
ante  soil  or  assemblage  of  strata,  which  produces  alum  at 

•  And  in  described  by  Mr.Whiteburtt  in  bn  "tnqniry  contenting  tie 
arth,"  3d  edit,  p.  1N3:  where  however  he  u  wrong  in  (lying,  that  toil  (hate 
uuiu  no  vegetable  imprcdnonl,  since  such  occur  at  Shaw-Engine  mine 
lere  mentioned,  and  mimeious  other  placet.  Mr.  Ma  we,  in  hit  "  Minera- 
igT  of  ntrbynhirc,"  r>.  -24,  has  copied  ihii  error,  and  added  1  KiH  greater 
ie,  viz.  that  this  shale  "  ii  uot  Jtraijfied." 
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Whitby  and  the  adjacent  parts  of  Yorkshire;  and  at  Shaw- 
Engine  mine  in  particular,  near  Ey&rn  N.  (where  this  stra- 
tum has  been  penetrated  360  feet  deep  to  come  at  the  vein 
of  lead  ore  in  the  first  limestone)  alum  is  said  to  form  a 
crust  on  the  parts  of  the  shale  exposed.  T  cannot  however 
consider  this  shale,  and  that  at  Whitby,  as  belonging  to  the 
same  soil,  but  believe  the  latter  to  correspond  with  the 
great  or  clunch  Clay  of  Bedfordshire,  Cambridgeshire,  Lin- 
colnshire, &c,  underlaying  the  Woburn  Sand  and  fer- 
ruginous sand-stone  strata,  as  hinted  above :  which  clay 
abounds  with  selenite  and  pyrites,  and  at  its  exit  from  the 
island  ou  the  south  coast  in  Dorsetshire,  if  I  mistake  not, 
takes  fire  on  contact  with  the  sea- water,  as  at  Whitby ;  and 
whose  highly  bituminous  shales,  towards  its  lower  part, 
have  occasioned  the  useless  expenditure  of  such  immense 
sums  of  money  in  search  of  coals  in  this  and  past  ages,  in 
all  its  course  through  the  English  counties.  At  the  east  end  of 
Bolinbroke  town  in  Lincolnshire,  in  1807, 1  observed  these 
bituminous  shale  beds,  and  within  a  few  miles,  an  expensive 
boring  was  at  that  time  making,  in  search  of  coal-seams*  which 
existed  only  in  the  ideas  of  the  adventurer.  Ludi  Hel- 
montii  of  various  sizes  and  shapes,  some  long  and  cylindrical 
in  shape,  (of  which  sir  Joseph  Banks  has  specimens  at  hi$ 
seat  at  Reveshy)  with  thin  shells  investing  them,  which  seem 
to  prove  their  animal  origin,  are  found  at  Bolinbroke,  and 
elsewhere:  Quere, — Are  ludi  found  in  the  Whitby  shales? 
or  large  anomia  gryphus,  perforated,  or  worm-eaten  as  it  is 
called,  near  to  the  sand-stone  ? 

Mr.  Winter  mentions  the  Whitby  strata,  as  passing  into 
the  interior  of  Yorkshire  and  into  Lancashire ;  out  is  it  not 
more  probable,  that  the  ancient  alum-works  in  Lancashire 
and  the  western  parts  of  Yorkshire,  which  he  alludes  to* 
were  situate  on  the  shale  of  Castleton  Mam  Tor,  above 
mentioned?  and  not  on  the  Whitby  shales;  since  the 
former  contains  sulphur  sufficient  for  the  production  of 
the  sulphuric  acid,  necessary  in  the  production  of  alum. 
An  alphabetical  list  of  all  the  places,  exactly  describing 
their  situation,  where  alum  has  at  any  time  been  made  in  the} 
north  of  England*,  which  perhaps  Mr.  Winter  by  the  as- 
sistance of  his  friends  could  furnish,  would  prove  of  con- 
siderable use  towards  deciding  the  geological  questions 
above  stated,  as  to  the  number  and  relations  of  the  rieh  alu- 

*  Benjamin  Martin's  Natural  History  of  England,  vol.  ii.  p.  229,  men- 
tions alum  as  among  the  mineral  products  of  Derbyshire ;  but  I  found  no 
works,  nor  heard  of  any,  in  toy  recent  examination  of  that  county. 
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mineus  sot's,  in  the  British  series  of  ■strata.  'Die  Whitby 
ilraia  I  have  never  hid  .in  opportunity  of  seeing,  or  any 
other  where  aittm  i*  m an u lac tu red  ;  nor  do  I  recollect  what 
Mr.  Wiliiaiti  Smith  has  ascertained,  relative  1o  the  Whitby 
ami  other  alum -shales.  The  valuable  information  which 
Mr.  Winter  has  ureadv  eiTtn  on  this  subject,  is,  as  I  hope, 
but  the  prelude  to  further  details,  which  would  greatly 
oblige. 

Sir,  your  obedient  servant, 

•i*!*.  ItppnCm-aJtm*.  JoiIK    FaHEV. 

■,ApoIi,lS10, 


P.  S.  The  ',-orusal  of  an  extract  in  your  last  Number 
(p.  M*),  respecting,  the  orbicular  blocks  of  granite  of  Talavo 
and  Sineiic,  and  the  doubu  expressed,  whether  the  latter 
revet  ved  their  present  form  by  the  effects  of  attrition  or  de- 
cuaiiHrsittoit.  luduce  me  to  state,  that  in  a  cursory  examu 
utuuu  oi  Cvifuwood  Forest  m  Leicestershire,  in  August 
'.so;.  prewtuu*  to  entering  on  my  Derbyshire  survey,  I 
touiiu  .10  Mount-Sorrd  o.unnua,  on  ihr  north  and  noith- 
<«M  of  the  windmill,  several  isolated  blocks  of  sienite, 
trow  oi»e  ty  (vveral  feel  of  *ulid  content  caeh,  which  ap- 
ptatvd  at  Sr*t  sight  'ike  raunded  Urn,  jlinost  half  im- 
bedded iu  the  soil;  but  on  a  dbttf  examination  I  found 
Uacut  tu  be  jierksHrV  similar  in  kind  to  other  blocks  nearly 
CiliMal.  *hicb  were  'ving  about  on  the  grass,  of  which 
tdos;*>  x*i>  ate  inaue.  at  llie  duoo  ol  many  of  tbr  houses  in 
MtHiut-Swrvi  :v«it,  which  must  travellers  that  way  must' 
.  Seeing  reaauos  fi/r  referring  the  rounding  of 
,  v  1  .  .1..^  u  decomposition  rather  than  attrition, 
I  uikiut-icu,  uMi  ''vxxdad  lu  tiro  or  three  instances,  in 
luiutug  ■■>  "  ■■■■■■  ->.  by  wbieh  it  appeared  evident  to 
iu,  in.it  m  iiwii  wd  nad  no  share  in  giving  them  this 
HiUu  ubivuiaj  luitu  .  it«  but  torn  in  contact  with  the  soil, 
|.lkM.Uliu  1  .■viitii  t*c*  of  (be  cubical  form  peculiar  to 
dl4M  !>«o*B#,  u  w  cpe^raiice  of  breaking  or  other  vio- 
i„m  u  ■  iu..  v.  *arch  jo  thi*  common,  I  found  such 
,lim.<  Iw*  w*. ^  n  aU  stages  of  their  decomposition, 
,,  ■.   hi  ;u\  mind  on  -.he  subject. 

_-■.-.  m   >ub*euueut  survey,    I  have  found 

'mud  masses  of  granite,  of  very 
lit!*  *oiwe  very  large,  but  none  of 
itted    >t*  any  hesitation  in  referrine  their 
.    ^ouaidcring  them  as  the  alluvial 
lit  ml    .you*.  One  o*  these  granitic  boulder* 
;.   .  ■-Mute  u  Asbover,  on  the  limestone, 
>u  .lie  i<d  marie,  some  on  Maccles- 
field 
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field  common,  Cheshire,  on  the  coal-measures,  some  in  al- 
luvial marie  on  Weraeth-Low  Hill  in  Cheshire,  (as  men;( 
tioned  vol.  xxxiv.  p.  50,)  and  in  vast  numbers  in  the  vale 
of  the  Goyte  from  Whalcy-bridge  downwards,  and  in  it^ 
various  branches  in  Derbyshire  and  Cheshire:  in  nu- 
merous other  places,  single  blocks  are  found.  What  I 
wish  to  impress  on  geological  observers  is,  the  necessity  of 
stricter  attention  to  alluvial  matters,  and  not  hastily  to  con* 
elude  whether  round  stones  are  boulders,  or  were  formed  by 
decomposition. — J.  F. 


XLV.    On  Ciystalloaraphy.    By  M.  Hauy.      Translated 
from  tlie  last  Paris  Edition  of  his  Traite  de  Mineralogie. 

* 

[Continued  from  p.  201.] 
ON  THE  NOMENCLATURE  OF  MINERALS. 

.Mineralogy  and  the  other  natural  sciences  have  been 
cultivated  during  a  long  course  of  years,  without  men  of 
science  being  aware  of  the  great  influence  possessed  by 
words,  the  signs  of  our  ideas,  in  facilitating  the  acquisition 
of  their  ideas  themselves.  The  language  of  the  sciences 
was  not  submitted  to  any  fixed  rule ;  the  caprice  of  the 
nomenclators  themselves  decided  both  the  choice  and  the 
number  of  the  words  which  pomposed  each  denomination; 
and  these  words,  frequently  improper,  or  even  calculated  to 
lead  to  a  fallacious  interpretation,  presented  the  double  in- 
convenience of  injuring  the  operation  of  the  memory  and 
of  obscuring  intellectual  perceptions. 

At  length  Linnaeus  undertook  to  make  natural  history 
speak  a  rational  and  methodical  language,  by  reducing  everv 
denomination  to  two  words,  one  ot  which  should  be  com- 
mon to  the  speoies  denominated,  with  all  those  which  be- 
longed to  the  same  genus,  and  the  other  should  serve  as 
the  distinguishing  sign  of 'this  species.  The  example  of 
this  illustrious  man  nas  been  followed  by  all  those  who 
have  since  cultivated  the  study  of  nature  with1  most  suc- 
cess; and  the  authors  of  modern  chemistry  have  adopted 
a  similar  precision  in  the  idiom  of  that  science,  in  which 
it  is  conjoined  with  a  peculiar  advantage  originating  from 
the  very  basis  of  the  subject.  It  consists  in  this,  that  here, 
to  name  and  to  define  are  one  and  the  same  thing ;  and  a  mere 
collection  of  the  names,  such  as  fluate  of  lime,  sulphate 
•f  barytes,  &c.  presents  an  abridged  treatise  on  the  science. 
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We  have  adopted  this  nomenclature  wherever  the  kn. 
[edge  we  have  acquired  would  admit  of  it;  and  amidst  *  | 
crowd  of  examples  which  we  could  quote,  in  order  t 
prove  how  much  mineralogy  has  gained  by  this  adopt  io 
we  shall  confine  ourselves  to  what  is  furnished  by  the  wo 
spar.  Originally  several  species  of  minerals  which  had  1 
iamellous  and  opal -like  {chatoyant)  texture  were  united  under 
thig  head.  Thus  there  were  calcareous  spars,  heavy  apart 3 
floor  spars,  shining  spars,  &c.  At  the  time  when  the 
different  bodies  designated  by  this  word  composed  a  sinel 
genus,  as  seems  to   have  been  the  case  at  the  origin  of  I 

:.  —  .1  ;  .w as  m0Tt  in  fauh  than  \ 

>ec'ies  essentially  di fieri 
owever,  these  samebodia 
separated  from  each  othi 
..-  even  in  different  clu 
allowed  to  preserve  I 
and  the  inevitable  alter- 
out  a  genus  in  order  to 
ntrary  to  all  the  principles 
.1  rider  one  and  the  same 
lets  had  nothing  common, 
principles  of  a  good  no- 
i  not  enough  of  confusion 
ancient  mineralogy,  the 
e,  multiplied  in  modern 
<tc  boracic  spars,  adamau- 
)f  modern  chemistry,  by 
icidifcrous  substances,  has 
utending  the  same  reform 
i  which  still  remained  ob- 


;e,  it  was  the  method  *w 
nomenclature,   by  idcntifyi 
from  each  other.  Subseque: 
having  been  betUr  known, 
and  placed  in  different  gen> 
and  nevertheless  they  w< 
sommoii  denomination  a 
native  occurred,  eiiher  tc 
disperse  its  members,  whi 
of  the  method,  or  to  co 
name, genera  which  in  ol 
which  is  not  less  opposite 
tnenclatute.     And  as  if  tl 
occasioned  by  the  spars 
abuse  of  this  word  has,  i 
denominations;  and  henc. 
line  spars,  Sec.      The  latig,, 
suppressing  the  word  spar  il 
given  a  kind  of.  signal-post 
to  some  of  the  earthy  sudMm 
■cured  by  this  erroneous  appelk 

As  to  the  names  of  these  .,.^t  substances,  they  ought 
to  be  founded,  at  least  for  the  present,  on  considerations- 
foreign  to  the  chemical  nature  of  bodies;  and  it  is  even  to 
be  presumed  that  we  shall  not  be  yet  able  to  refer  tbcin  to 
the  results  of  analysis,  always  supposing  that  we  are  not 
stopped  by  the  prolixity  of  those  which  should  be  applied 
to  substances  com posed  of  three  or  four  earths  intimately 
:ombined  with  each  other.  Whatever  may  be  the  case, 
Barnes  arc  wanted  which  could  icrve  during  an  indefinite 
time,  and  this  was  one  reason  for  also  making  in  this  part 

•  We  have  prcwrvci)  (his  word  in  thf  denomination  of  fildspar  onlr, 
tu  he  respected,  and  aunut  wXitu 

o  longer  crngfojed  on  uir;«bec 
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■T    of  the  language  of  the  science  all  the  changes  which  should 

W      not  produce  too  many  inconveniences. 

1  But  in  order  the  better  to  show  the  advantages  of  those 

I  which  I  have  fixed  upon,  it  will  not  be  useless  to  explain* 
before  any  thing  else,  the  principles  to  which,  in  my 
opinion,  the  formation  of  names  independent  of  analysis 
ought  to  be  subjected. 

For  a  long  time,  persons  have  been  in  the  habit  of  giving 
to  mineral  substances,  names  borrowed  from  tho3c  of  the. 
places  where  they  were  discovered.  It  seems  to  me  that 
,  this  is  to  invert  the  use  of  these  names,  which  ought  only 
to  serve  for  designating  individuals  or  particular  bodies,  as, 
when  speaking  of  an  idiocrasis  the  locality  of  which  we 
wish  to  point  out,  we  say  that  it  is  an  idiocrasis  from  Ve- 
suvius, or  an  idiocrasis  from  Siberia.  If  we  substitute 
instead  of  idiocrasis  the  term  vesuvian,  which  is  adopted 
m  Germany,  the  former  expression  will  have  the  air  of  a 
pleonasm,  and  the  second  will  appear  contradictory. 

Others  derive  the  new  denominations  from  the  colour 
under  which  the  substance  is  presented  to  the  first  observers. 
This  is  to  transfer  to  thr  scecies  the  name  of  the  variety. 
For  example,  yanolite  (vjogBt  etone)  is  the  substance  which 
we  call  axinite.  But  there  ace  crystals  of  this  substance 
which  are  green,  and  in  this  case  the  name  of  green  yanolitt 
merely  expresses  an  imaginary  substance. 

We  ought  also  to  avoid  confounding  the  name  of  one 
mineral  with  that  of  another,  with  a  different  inflection;  as 
when  persons  called  hyacinthine  the  substance  which  we 
call  idiocrasis,  without  doubt  in  order  to  recall  the  ap- 
pearances ascribed  to  it  in  common  with  the  hyacinth  (zir- 
con in  the  present  system),  with  which  it  "had  been  at  first 
united.  Tne  truth  is,  that  it  differs  from  it  very  sensibly, 
cither  by  its  component  principles  or  its  structure,  or  eveh 
by  the  angles  of  its  crystals  ;  and  it  is  sufficient  to  regard 
it  for  a  moment  in  order  to  decide  with  Rom6  de  Plsle, 
that  they  ought  to  he  separated  from  each  other.  So  far 
therefore  from  indicating  by  the  resemblance  of  the  names 
a  pretended  connexion,  which  to  good  eyes  does  not  exist, 
we  ought  rather  to  mark  between  the  two  substances  a  di- 
stinct line  of  separation,  by  a  new  name  which  could  have 
nothing  in  common  with  the  first,  and  which  would  make 
us  forget,  if  possibly  an  error  which  mineralogists  ought 
never  to  have  committed. 

With  respect  to  insignificant  names  to  which  several  na- 
turalists give  the  preference,  there  is  nothing  to  prevent  their 
adoption.  Of  this  number  are  the  names  derived  from  fable, 

R  4  such 
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;ch  as  titanium,  uranium,  &o.  The  ideas  which  they 
esent  are  so  far  from  carrying  us  to  the  objects  which  they 
rye  to  designate,  that  they  can  neither  occasion  mistake 
>r  confusion;   so  ihat  they  are  in  the  same  situation    as 

they  were  purely  imaginary.  Sometimes  also  persons 
cribe  to  a  natural  production  the  name  of  the  person  who 
scovered  it ;  but  it  wuuld  be  rather  too  severe  to  condemn 
itirely  this  way  of  paying  a  kind  of  homage  for  a  favour 
mferred  on  science. 

If  appear*  to  me  that  there  is  more  advantage  in  em- 
Dying  significant  words,  which  recall  some  characteristic 
ropertyoF  the  mineral  to  be  denominated,  or  some  cir- 
imstance  relative  to  its  hisi  But  because  this  mineral 


frequently  distinguished  ft' 
aaracters,  we  ought  not  to  n 
ear  upon  a  single  character 
esignatcs  apparent  without 
ansider  that  the  characters 
ariat'iou,  we  must  admit  * 
llow  himself  considerable 
icb    word  should   rest  01 
nowledge  of  the  object, 
e  almost  impossible  to  i 
ames.     In  a  subject  so  Fra 
:  admissible,  except  what  i 
1  Now  it  must  be  confess* 
ot  well  adapted  to  furnisr, 
elp    of   periphrases,    whit 


Ihers  only  by  its  general 
that  the  name,which  can 
should  make  the  object  it 
guitv.  Moreover,  if  we 
tincrals  are  susceptible  of 
t  nnmenclator  may  here 
,  and  it  is  sufficient  ihat 
idea  connected  with  a 
in  this  latitude,  it  would 
niiie.tnt,  i.  e.  reasonable, 
ith  difficulty,  every  thing 
usable. 

the  French  language  h 
leant  words  without  the 
eed  the  narrow  bounds 
/itbin  which  true  names  uugitt  to  be  confined.  Let 
liis  language  display  in  the  descriptions  of  objects  the 
learncss  and  precision  which  characterize  it;  but  let 
lie  specific  names  be  furnished  by  the  Greek,  which 
as  the  eminent  advantage  of  moulding  several  words 
nto  one,  so  as  to  paint  in  miniature  the  object  which 
t  serves  to  denominate.  In  this  way  a  multitude  of 
I'ords  have  been  Formed  which  are  used  in  the  arts  and 
cience3.  Every  day  ibese  words  are  multiplied  j  the  in— 
trument  which  transmits  ideas  to  a  distance  m  the  [wink- 
ing of  an  eye,  is  the  telegraph  j  the  art  of  writing  written 
wvds  with  rapidity  is  called  stenography,  &c.  Wherefore 
hen  should  we  b.inish  ilie  Greek  language  from  the  coun- 
ry  of  the  sciences,  where  it  has  been  so  long  naturalized, 
nd  where  every  new  expression  introduced  by  necessity, 
inds  itself  as  ii  were  in  the  same  family  with  a  thousand 
ithers  which  preceded  it  f 
It  is  from  the  same  source  that  I  have  derived  the  names 
which, 
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which  I  have  added  to  the  nomenclature  of  mineralogy. 
Different  motives  suggested  their  formation;  and  there  were 
two  circumstances  in  particular,  in  which  it  was  indispen- 
sable  to  compose  new  names :  viz.  when  a  species  hitherto 
unknown  was  the  subject  of  description,  and  when  several 
different  species  had  been  confounded.  In  the  latter  case  I 
generally  left  to  one  of  the  species  the  name  which  they 
had  borne  in  common,  and  I  designated  the  rest  by  parti- 
cular denominations. 

I  was  almost  confined  to  these  changes  from  absolute 
aecessity,  in  the  extract  which  formerly  appeared  of  this 
treatise;  and  besides,  I  had  allowed  all  the  names  already 
printed,  to  remain,  however  improper  they  might  be.   But, 
since,  it  has  been  observed  to  me  that  it  would  be  proper  to 
reform  in  the  same  manner  several  names  which  I  had 
omitted,  such  as  leucite  and  leucoUte,  one  of  which  signifies 
a  white  body,  and  the  other  a  white  stone,  smaragdiie, 
which  is  nearly  synonymous  with  emerald,oisanite,  andreo- 
lite,  tkallite,  and  some  others  borrowed  from  the  localities 
or  from  the  colours.    These  names  were  found  vicious  in  a 
twofold  degree,  either  from  their  impropriety  when  con- 
sidered ifi  ap  isolated  point  of  view,  or  from  the  monotony 
of  jhei;  terminations  when  they  happen  to  resemble  each 
other  closely.    Besides  all  this,  they  were  ?ery  few  in  num- 
ber, and  are  only  found  in  very  modern  works.  In  a  word,. it 
was  thought  that  the  interests  of  science,  which  had  deter* 
tpined  the  first  changes,  would  also  suggest  those  which 
were  proposed  to  me.     I  hesitated   no  longer  from  the 
jnoment  I  found  ipyself  supported  by  men  of  science  whose 
reasons  seemed  to  me  to  be  decisive,  and  whose  authorities 
alone  have  the  weight  of  reasons;  and  I  am  the  more 
anxious  thus  publicly  to  declare  the  motives  which  actuated 
pie,  because  it  would  give  me  pain  to  be  accused  of  allow- 
ing myself  to  be  led  away  by  neologism.     I  certainly  think 
there  is  a  great  difference  in  every  respect  between  making 
new  names  and  advancing  new  theories.    The  one  is  the 
result  of  a  mere  technical  labour,   which  interferes  with 
the  dictionary  of  science  only ;  the  other  presupposes  views 
which  tend  to  aggrandize  the  edifice.     A  truth  newly  made 
known  is  instantly  adopted,  because  it  insinuates  itself  into 
the  mind  by  means  of  persuasion.     But  the  novelty  alone 
of  words  which  reach  the  ear  for  the  first  time,  throws  a 
shade  of  disapprobation   over  them:    he  who    proposes 
Jbem  seems  to  assume  an  authoritative  air ;  they  are  re- 
jected without  reflection  arid  without  examination,  or  they 
are  censured  perhaps,  while  at  the  same  moment  all  are 

agreed 


On  Crystallography, 


rreed  as  to  the  utility  of  a  change.  But  naturalists,  who 
ter  long  consideration  undertake  a  task  so  painful,  so 
stidious,  and  so  little  calculated  to  indemnify  them  for 
leir  trouble,  ought  to  have  nothing  but  science  in  view, 
.■siring  no  advantage  but  that  of  being  useful,  and  dreading 
le  reproach  alone  of  not  having  done  all  that  a  true  re- 
ird  for  science  demands  of  them. 

To  conclude; — Those  who  would  siill  cherish  a  predi- 
ction for  the  suppressed  denominations,  will  find  them  in 
e  same  line  with  those  which  I  have  substituted,  and  may 
ill  continue  to  use  them.  But  I  hope  that  beginners,  on 
mparing  both  nomenclatures,  will  store  their  memory,  ac- 
■rding  to  my  plan,  with  names  so  constructed  as  to  en- 
;hten  their  minds.  I  have  taken  care  to  add  to  these 
mes  their  etymologies,  and  I  have  done  the  same  with 
the  rest,  whether  new  or  old  lenever  there  was  a  pos- 
lility  of  ascertaining  their  or 

OP  THE  NOMKSCL*^  OP  CRYSTALS. 

If  the  language  of  minera  i  been  so  long  defective, 

>m  the  baa  choice  of  spec  les,  the  almost  total  de- 

iency  of  names  with  respe  he  varieties  ofcrystalli- 

tion  has  left  a  void,  whic^  o  less  an  inconvenience, 

lere  was  no  exception,  i  nth  respect  to  a  small 

mber'of  these  varieties,  rms  of  which  were  so 

nple  that  they  would  s  ,s  if  of  themselves  the 

ithets  of  cubkaf,  octalit  decahedral,  &c,  which 

ght  to  be  added  to  the  na  the  species.     The  more 

mpoiind  forms  were  Iridic  Oj  definitions,  the  length 
which  was  in  some  measure  proportional  to  the  number 
the  Facets ;  or,  if  it  was  wanted  to  abridge  these  defini- 
ns,  by  borrowing  them  from  a  resemblance  between  the 
stal  and  some  familiar  object*,  this  was  done  with  so 
le  rationality,  that  it  would  have  been  desirable  for  the 
nour  of  the  comparison  if  such  names  were  less  known. 
Convinced  of  the  necessity  of  introducing  the  utmost 
scision  into  this  part  of  mineral ogical  language,  so  much 
fleeted  hitherto,  I  have  attempted  to  designate  the  va- 
us  crystalline  forms  by  simple  and  significant  names, 
en  from  the  characters  of  ihese  forms,  or  from  the  pro- 
ties  which  result  from  their  structure,  and  from  the 
s  of  decrement  on  which  they  depend.  I  shall  here 
sent  my  readers  with  the  series  of  these  names,  under 
;  form  of  a  methudical  system.  I  hope  that  those  who 
-use  it  with  attention  will  find  an  assistant  for  engraving 

The  following  arc  eumplet  of  Umikiad:  ntlliimM  caltmrtmt  ipett 
toothtd  takarma  ipur,  &c. 
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these  names  on  their  memory,  by  connecting  them  with 
considerations  which  are  easily  classified  in  the  mind. 
They  will  perceive  that,  by  a  kind  of  ceconomy  of  language, 
extremely  useful  in  such  cases,  the  same  name  is  frequently 
applicable  to  varieties  taken  in  different  species.  It  is  tint 
that  on  one  hand  the  word  which  serves  to  designate  such 
a  variety  might  also  serve  another  variety  of  the  same 
species.  For  example :  I  denominate  binary,  a  form  which 
depends  on  a  decrement  by  two  ranges.  rJow  supposing 
this  decrement  to  take  place  on  the  edges,  it  is  possible 
that  another  variety  of  the  same  substance  may  be  owing 
to  a  decrement  which  takes  place  by  two  ranges  on  the 
angles.  But  in  this  case  the  system  will  present  for  the 
latter  another  name  borrowed  from  a  different  consideration. 
The  inconvenience  just  mentioned  is  common  to  ail  no* 
menclatures,  and  seems  unavoidable.  Thus,  in  the  language 
of  botany,  one  variety  will  bear  the  name  of  crassifona,  or 
of  rotundifolia,  while  another  variety  of  the  same  species 
shared  with  the  first  the  character  which  has  served  to  di- 
stinguish it.  The  essential  requisite  is,  that  the  method 
should  b»  copious  enough  to  furnish  at  least  to  all  the 
known  wants  of  science.  I  even  expect*that,  by  means  of 
the  labour  I  have  performed,  a  great  part  of  the  forms  which 
shall  be  discovered  in  future  will  be  found  to  have  been 
named  beforehand;  and  as  to  those  which  require  new 
names,  we  shall  have  at  least  a  system  from  which  to  de- 
signate them.  In  all  descriptions  of  researches,  it  becomes 
easier  to  go  forward  when  the  route  is  traced. 

Principles  of  Ike  nomenclature. —The  primitive  form  of 
any  given  substance  is  always  designated  by  the  word  pri- 
mitive added  to  the  name  of  the  species.  Examples  :— 
primitive  zircon,  primitive  carbonated  lime,  primitive  sul- 
phurated limey  &c. 

We  may  consider  secondary  forms  :— 
\,  With  respect  to  the  modifications  of  the  primitive  form, 
when  the  faces  of  the  latter  are  combined  with 
those  which  result  from  the  laws  of  decrement. 
£.  By  themselves,  and  as  purely  geometrical  forms. 

3.  With  respect  to  certain  facets  or  certain  ridges  remarka* 

ble  by  their  assortment  or  their  positions. 

4.  With  respect  to  the  laws  of  decrements  on  which  they 

depend. 

5.  With  respect  to  the  geometrical  properties  which  they 

present. 

6.  Finally,  with  respect  to  certain  particular  accidents, 

1,  Secondary 
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Secondary  forms  considered  with  respect  to  the  modifica- 
tions which  I  hey  present  of  the  primitive  form* 

The  crystal  is  called, 

Pyramidated  (pyramid*) ,  when  the  primitive  form  being 
a  prism,  has  on  each  of  its  hues  a  pyramid  which  haa 
as  many  faces  as  the  prism  hat  panes.  Example :  Py- 
ramidated phosphatea  Haw* 

Prismated  (prismt),  when  the  primitive  form  bang  com- 
posed of  two  pyramids  joined  at  their  bases,  these  py- 
ramid* are  separated  by  a  prism.  Ex.  Prismated  sir- 
cou,  prismated  quarts. 

Semi-prismated,  when  there  it  only  the  half  of  the 
number  of  ridges  situated  around  the  common  base, 
which  are  intercepted  by  panes.  Ex*  Semi-prismated 
sulpha  ted  lead. 

Based  (bast),  when,  the  primitive  form  bring  a  rhomboid, 
or  an  assemblage  of  two  pyramids,  the  summits  are 
intercepted  bv"  facets  perpendicular  to  the  axis,  and 
performing  the  fuuetion  of  bases.  Ex.  Based  carbo- 
nated lime,  based  sulphur.  ^ 

Pointed  (epointe),  when  ail  the  solid  *ngKS  of  the 
primitive  form  are  intercepted  by  solitary  facets*  Ex. 
Pointed  mesoiype. 

We  shall  also  use  the  terms  bi-pointed  (Ks£pointc*)9 
tiipouucd  \trtfpohUt)9  qusdripointed  (^wadrtipomtC), 
according  as  each  solid  tndk  *b*J  b*  intercepted  by 
nw>,  thux,  M'four  facets.  Ex.  Tnpointed  anakime, 
^i.oiii|>v'..uc«i  sulphurated  iron. 
W'.i,  ^*-.w.c*.  .v.:.'s»;*<i'\  when  all  the  ridges  of  the  pri- 
u.iui  fo..u  .i.c  each  of  them  intercepted  by  a  facet. 

t\\.    Ma.^. mud  -\aiuci. 

\\ ,  n!u.i  iis.>  u>c  the  term  bi-margmated>  tri- 
•a,.  -  .... -u%  i>  ^ach  ridge  is  intercepted  by  two  or 
-..ihv  .uv.n.  I'a.  !  t mamnatcd  garnet. 
1 1 . .  .,  .1  u  .c u  i. ;",  \* .-  raheilral,  peri-decahedral,  peri- 
.  »*.'.  i..  *.\u;uii,  nv'ikii  iic  primitive  form  being  a  prism 
nv  .;.»  -v*.  .^iio,  ^  j  unged  by  the  effect  of  decrements 
*  'k  \u!\v.i  i\  ephedra],  decahedral,  or  dodeca- 
Sv,:«  *;.*.n  W  .  v ; so  denominate  peri-dodecahedron 
;  .^u!  \'  ua'ci.s  jf  which  being  a  regular  bexa-r 
suv  :a.   ',,.>.ii,  '»^  i>  mx  longitudinal  ridges  intercepted 

>*  \    \uvi>.     hot.    Peri-hexahedral  sulphated 

^1','v't    'v  .iv>v.v\  uK'dral  emerald. 
i ■,,.    ,J  v'asv-.4*. ,^;,  when  the  primitive  form  being  a; 
,  ,,;u  N\iili  -hombtc  bases,  the  longitudinal  ridges  con- 
tiguous 
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tigubus  to  the  grand  diagonal  are  intercepted  by  two 
facets,  which  make  it  appear  diminished  id  the  di- 
.  rection  of  its  length.  Ex.  Recurved  solphated  baryteft 
hi  Retreated  (fttr&d),  when  the  primitive  form  being  a 
ptismr  with  rhombic  bases,  the  longitudinal  ridges 
contiguous  to  the  small  diagonal  are  intercepted  by  two 
facets  which  make  it  appear  diminished  in  the  direction 
of  its  breadth.     Ex.  Retreated  sulphated  baryteg. 

5.  Secondary  forms  considered  in  themselves,  and  as  being 

purely  geometrical. 

The  crystal  is  called, 
a.  Cubical,  when  it  presents  the  form  of  the  cube,  which  in 
this  case  is  always  secondary.  Ex.  Cubical  fluated  lime. 
'  b.  Cuboidal,  when  its  form  diners  a  little  from  the  cube* 
Ex.  Cuboidal  carbonated  lime. 

c.  Tetrahedral,  when  it  presents  the  form  of  the  regular 

tetrahedron,  as  a  secondary  form.  Ex.  Tetrahedral 
sulphurated  ziftc. 

d.  Octahedral,  when  it  presents  the  form  of  this  solid,  as 

secondary.    Ex.  Octahedral  muriated  soda. 

e.  Prismhlic,  when  it  has  the  form  of  a  straight  or  oblique 

prism,  the  panes  of  which  are  inclined  180°  among 
each  other.  Ex.  Prismatic  carbonated  lime,  prismatic 
feldspar. 

f.  Dodecahedral,  when  its  surface  is  composed  of  twelve 

triangular,  quadrangular,  or  pentagonal  faces,  all  equal 
and  similar,  or  solely  of  two  measurements  of  different 
angles.  Ex.  Dodecahedral  quartz,  dodecahedral  zir- 
con, dodecahedral  sulphurated  iron. 

If  the  dodecahedron  had  not  all  its  faces  of  the  same 
number  of  sides,  it  would  be  sufficient  to  bringthemto 
this  aspect  in  imagination,  by  varying  its  dimensions. 

g.  Icosahearal,  when  its  surface  is  composed  of  twenty 

triangles,  of  which  twelve  are  isosceles  and  eight  equi- 
lateral.    Ex.  Icosahedral  sulphurated  iron. 

h.  Trapezoidal,  when  its  surface  is  composed  of  twenty-four 
equal  and  similar  trapezoids.  Ex.  Trapezoidal  garnet. 

*.  Triacontahedraly  when  its  surface  is  composed  of  thirty 
rhombuses.    Ex.  Triacontahedral  sulphurated  iron. 

k.  Enneacontahedral,  when  its  surface  is  composed  of  90 
faces.    Ex.  Enneacontahedral  idiocrasis. 

/.  Btrhomloidal,  when  its  surface  is  composed  of  twelve 
faces,  which  being  taken  by  sixes,  and  lengthened  in 
imagination  until  they  intersect,  would  form  two  dif- 
ferent rhomboids.  Ex*  Birhomboidal  carbonated  lime. 

W9 
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We  say  trirhomhoidal  in  the  same  manner.  Ex. 
Trirhotnboidal  carbonated  lime. 

Biform,  triform,  when  it  contain*  a  combination  of 
two  or  ihrre  remarkable  forms  ;  such  as  the  cube,  the 
rhomboid,  the  octahedron,  the  regular  hexahedral 
prism,  &c.     Ex.  Triform  sulphated  alumine. 

lulio-  octahedral,  cuho-dodecanedral,  aiho-telrahedra! , 
8cc,,  when  it  contains  a  combination  of  the  two  forms 
indicated  by  these  expressions.  Ex.  Cubo- octahedral 
fluated  lime,  cnbo-dodecahedral  sulphurated  iron, 
cubo-tetrahedral  gray  copper. 

Vrapexian,   when  its  lateral  surface  is  composed  of  tra- 

?:zia  situated  on  two  rows  "octween  two  bases.     Ex. 
rape zi an  sulphated  barytes. 

Ditetrakedral,  i.  e.  twice  telrahedral,  when  its  form  it 
that  of  a  tetrahedral  prism  with  dihedral  summits. 
Ex.  Ditetrahedral  grammatite. 

Dihexakedral,  when  it  forms  a  hexahedral  prism  with 
trihedral  summits.     Ex.  Dihexabedral  feldspar. 

We  say  in  the  same  mam  er,  dioctakedral,  dide- 
cahedral,  didodecakedral.  Ex.  Dioctahedral  topaz,  di- 
decahedral  feldspar,  didodecah^dral  nhospbated  lime. 

Trihexahedral,  telrakexahedr  fentakexahedral,  hepta- 
hexahedrat,  when  its  surf.  is  composed  of  three, 
four,  five,  seven  rows  of  fact  *  disposed  in  sixes  the 
one  above  the  other.  rrihexahedrai     nitrated 

potash,  pcntahexahedral  z,  heptahexahedral  ni- 

trated potash. 

We  also  say  in  the  same  manner,  tridodecahedral. 
Ex.  TridodecatiL'dral  sulphurated  antimoinatcd  silver. 
—Trioctakedral.    Ex.  Trioctahedral  sulphated  lead. 

Biseminated,  when  It  presents  a  combination  of  four 
iorm3,  which,  taken  by  twos,  are  or  the  same  species. 
Ex.  Bigeminated  carbonated  lime. 

4mphHiexahedral,i.e.  hexahedral  in  two  ways,  when 
by  taking  the  faces  according  to  two  different  direc- 
tions, we  have  two  hexahedral  contours.  Ex.  Am* 
phihcxahedral  axinite. 

Sexdecimal,  when  the  faces  which  belong  to  the  prism 
or  to  the  middle  part,  and  those  which  belong  to  the 
two  summits,  are  the  former  six  in  number,  and  the 
latter  ten  in  number,  or  vice  versa.  Ex.  Sexdecinial 
feldspar. 

In  the  same  manner  we  say  octodecimal.    Ex.  Oc- 

todecimal  feldspar.     Scxduodecimal.    Ex.   Sexduode- 

citnal  carbonated  lime,   Ottoduodscimal.    Kx.  Octo- 

duodtctDui 
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duodecimal  sulphated  copper.  Dedduodecimal.  Ex; 
Deciduodecimal  feldspar. 

x.  Peripolygonal,  when  the  prism  has  a  great  number  of 
panes.    Ex*  Peripolygonal  tourmaline. 

y.  Supercomtosite,  when  the  form  is  very  much  com* 
pounded.    Ex.  Supercomposite  tourmaline. 

z.  Antienneahedral,  i.  e.  having  nine  faces  on  two  oppO* 
site  sides,  is  a  name  peculiar  to  a  variety  of  the  tour- 
maline, in  which  the  two  summits  are  of  nine  faces, 
and  the  prism  of  twelve  panes ;  whereas,  generally, 
the  prism  is  enneahedral. 

a  a.  Prosenneakedral,  i.  e.  having  nine  faces  on  two  adja- 
cent parts,  is  another  variety  of  the  tourmaline,  in 
which  the  prism  and  one  of  the  two  summits  have 
each  nine  faces. 

1 1.  Recurrent,  when,  on  taking  the  faces  of  the  crystal 
by  annular  rows,  from  one  extremity  to  the  other, 
we  have  two  numbers,  which  succeed  several  times, 
as  4, 8,  4,  8,  4.    Ex.  Recurrent  oxidated  tin. 

cc.  Equidifferent,  when  the  numbers  which  designate  the 
faces  of  the  prism  and  those  of  the  two  summits,  which 
in  this  case  differ  from  each  other,  form  the  commence- 
ment of  an  arithmetical  series,  as  6, 4,  8.  Ex.  Equi- 
different  ajnphibolus. 

id.  Convergent,  when  in  the  foregoing  case  the  series 
is  sensibly  convergent,  as  15,  9,  3.  Ex,  Convergent 
tourmaline. 

ee.  Unequal  (impair),  when  the  numbers  which  designate 
the  panes  of  the  prism  and  the  faces  of  the  two  sum* 
mits,  considered  as  different  from  each  other,  are  all 
three  unequal,  without  being  in  other  respects  in  pro* 
gression.    Ex.  Unequal  tourmaline. 

ff.  Hytoer-oxidated,  i.  e.  acute  to  excess,  is  a  variety  of 
caroonated  lime,  which  contains  the  combination  of 
two  rhomboids ;  the  one  acute,  which  is  the  inverse ; 
the  other  incomparably  more  acute. 

gg.  Spheroidal,  is  said  of  the  diamond  with  48  bombated 
races. 

A  A.  Plano-convex,  is  the  diamond  with  some  plane  and 
tome  curvilinear  faces. 

3#  Secondary  forms  considered  relatively  to  certain  facets% 
or  certain  ridges,  remarkable  for  their  arrangement 
or  position. 

The  crystal  is  called, 
«,  Alternate,  when  it  has  on  its  two  parts,  the  one  supe- 
rior 
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rior  and   the  other  inferior,    faces   which  alternate 

among  each  other,  but  which  correspond  on  both  sides. 

Ex.  Alternate  quartz. 
Bisalternate,  when  in  the  foregoing  case  the  alternation 

takes  place,  not  only  among  the  faces  of  one  and  the 

same  part,  but  also  among  those  of  the  two  parts. 

Ex.  Bisalternate  carbonated"  lime,  bisalternate  quartz. 
Bibisalteniate,  when  there  are  on  both  sides  two  orders 

of  bisalternatefccets.     Ex.  Bibisallernate  sulphurated 

mercury. 
Annulary,  when  a  hexahedral  prism  has  sis  marginal 

facets  ranged  in  form  of  a  ring  around  each  base.  Ex. 

Annulary  emerald. 


ihedral  prism  with  eight 
Ex.  Annular  oxidated 

given  number  of  panes 
iase,  a  row  of  facets  in 
'  i  Id;  panes,  and  which 
marginal  and  others  an- 

c  there  are  two  rows  of 
Dislic  topaz. 
:els  arranged  on  one  and 
^e,  two  are  surmounted 
as  it  were  the  rudiment 
Ate  peridot. 

has  facets   situated  in  a 
iiagihedral  quartz,  plagihe- 


We  say  the  same  of  an 

marginal  facets  around  b» 

tin. 
Monosiic,  when  a  prism  of 

has,  in  the  contour  oi 

number  different  from 

may  be  all  marginal,  or  - 

gular.    Ex.  Monosiic  t 
Distic,  when  in  the  sao* 

facets  around  each  base- 
Subdistic,  when  among 

the  same  row  around  e 

each  by  a  new  facet,  wl 

of  a  second  row.     Ex. 
Plagihedral,  when  the  crj; 

slanting  direction.     Ex. 

dral  zircon. 
Dissimilar,  when  two  rows  of  facets,  situated  the  one 

above  the  other,  towards  each  summit,  have  a  defect 

in  symmetry.     Ex.  Dissimilar  topaz. 
Squared  (vmadri),  when  it  has  facets  which  form  kinds 

of  squares  around  faces  of  a  simpler-form  already  ex- 
isting in  the  same  species.     Ex.  Squared  iuatedlime. 
.  Slightly  prominent   (promimde),    when  it  has  ridges. 

which    form  a  very   slight  eminence.     Ez.  Slightly 

prominent  sulpliated  lime. 
Zonary,  when  it  has  around  its  middle  part  *  row  of 

facets,  which  form  a  kind  of  zone.     Ex.  Zonary  car- 
bonated lime. 
Jpophtmous,  i.e.  manifest,  when  certain  facets'  of  certain 

ridges  present  some  indication  useful  for  ascertaining 

tiie  position  of  the  nucleus,  which  would  otherwise  be- 

difficult  to  find  out,  os  eren  to  determine,  ekfcex  i* 
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point  of  direction  or  the  measurement  of  the  decre- 
ments, Ex.  Apophanous  feldspar,  apophanous  sul- 
phurated antimoniated  silver,  apophanous  gray  copper. 

U  Blunted  (emoussS))  when  it  has  facets  which  intercept, 
and  render  as  if  blunted,  some  parts  which  would 
otherwise  be  sharper  than  the  rest.  Ex.  Blunted 
axinite,  blunted  carbonated  lime. 

in.  Contracted,}*  a  dodecahedral  variety  of  carbonated  lime, 
in  which  the  bases  of  the  extreme  pentagons  undergo 
a  kind  of  contraction,  in  consequence  of  the  incli- 
nation of  the  lateral  faces. 

n.  Dilated,  is  said  of  another  dodecahedral  variety  of  car- 
bonated lime,  in  which  the  bases  of  the  extreme  pen- 
tagons undergo  a  kind  of  dilatation,  in  consequence 
of  the  inclination  of  the  lateral  faces. 

o.  Acuteansled,  is  a  variety  of  carbonated  lime  in  a  hex- 
ahedral  prism,  the  solid  angles  of  which  are  inter- 
cepted by  very  sharp  triangular  facets. 

p.  Defective,  is  a  variety  of  borated  magnesia,  in  which 
four  solid  angles  of  the  primitive  cube  are  intercepted 
by  facets,  while  the  opposite  angles  remaining  un- 
touched, are  subject  to  a  kind  of  defect. 

^r.  Superabundant,  is  another  variety  of  borated  magnesia, 
in  which  the  solid  angles  which  were  untouched  in  the 
defective  variety,  are  intercepted  each  by  four  facets, 
in  such  a  way  as  to  make  a  superabundance  where 
there  was  a  defect. 

4.  Secondary  farms  considered  relatively  to  the  laws  of 
decrement  on  which  they  depend. 

The  crystal  is  called, 

*.  Unitary,  when  it  undergoes  only  a  single  decrement  by 

one  row.     Ex.  Unitary  telesia.  If  there  are  two,  three, 

four  decrements  by  one  row,  we  say  bisunjtary,  tri- 

unitary,  quadriunitary.     Ex.  Triunitary  peridot,  bis- 

,       unitary  carbonated  lime. 

b.  Binary,  bibinary,  tribinary,  &c.   in  the  case  of  one, 

two,  and  three  decrements  by  two  rows.     Ex.  Binary 
oligistous  iron,  bibinary  feldspar. 

c.  Ternary,  bitemary,  &c.  in  the  case  of  one,  two  decre- 

ments, &c.  by  three  rows. 

d.  Unibinary,  if  there  are  two  decrements,  the  one  by  one 

row,  the  other  by  two  ;  uni ternary,  if  there  is  one  by 

one  row,  and  the  other  by  three ;  binoternary,  if  there 

is  one  by  two,  and  the  other  by  three,  &c.     Ex.  Uni- 

'  ternary  carbonated  lime,  binoternary  carbonated  lime. 
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The  nomenclature  in  at)  ihe  foregoing  expressions, 
as  well  as  In  those  which  follow,  makes  an  abstraction 
of  the  faces  parallel  to  those  of  the  nucleus,  which  ex- 
ist most  frequently  in  the  secondary  crystal.     Among 
[he  forms  in  which  the  nucleus  is  entirely  disguised, 
some'  have    names    borrowed    from    different    consi- 
derations ;  and  those  which  remain  are  so  few  in  num- 
ber, that  I  thought  it  unnecessary  to  complicate  the 
language  by  employing  a  particulardesignation  for  them. 
In  order  io    avoid  confounding    the   words   which 
express  the  decrements  with  those  which  indicate  the 
number  of  the  face*,  we  may  remark,  that  the  former 
have  their  termination  in  '*.  dral,  as  dodecahedra!,  or  in 
ill,  as  octodeeagonal,  wh    'eas  the  others  end  in  ary. 
e.  Equivalent,  when  the  pan    isible  (exposant)  which  in- 
dicates a  decrement  i=  to  the  sum  of  those  which 
indicate  the  others.              Equivalent  sulphated  iron. 
f.  Subtractice,  when  the             visible   relative  to  a  decre- 
ment is  less  by  unity            he  sum  of  those  which  in- 
dicate the  others.     L».       btraetive  pyroxene. 
g.  AdJitive,  when  the  part        ale  relative  to  a  decrement 
exceeds  bv  unity  the            f  those  which  indicate  the 
others.     Ex.  Addtti...        hated  copper. 
It.  Progres^i it,  when  the           visible  form  a  commence- 
ment  of  arithmetic*         gression;  as  1,  2,  3.     Ex. 
Progressive  tourmalit 
i.  Diyoiuted,  when  the  i            ents  form  an  abrupt  leap,  as 
from  1  to  4  or  to  6.            Disjointed  sulphurated  in* 
ti  mo  nutted  silver, 
';.    Partial,  when  there  is  some  part  which  remains  wilhont 
decrements,    while  the  other  parts  similarly  situated 
undergo  them.     Ex.  Partial  sulphurated  cobalt. 
!.   Siifaiattlde,  «  hen  the  part  visible  relative  to   a  decrement 
is  tlit  half  of  the  sum  of  the  other  parts  visible.     Ex. 
Suhdotibfe  topaz. 

Wc  say  stMripl6t  sulquadruple,    Sec.  in  the  same 
wav.     Ew  Sabtriple  sulphated  copper. 

The  three  parts  visible  (exposans)  which  compose 
ihe  indication  nf  an  intermediary  decrement,  count  as 
niie  only,  which  is  equal  to  their  sum. 
tn.  IhmlH'^,  tripling,  quadrupling,  when  one  of  the  vi- 
sible parts  is  repeated  twice,  thrice,  or  four  times  in 
one  seric*   which  Would  otherwise  be  regular.      Ex. 
Douhlinj;  peridot,  quadrupling  peridot. 
,".  Ufith'trt,  when  the  parts  visible  of  the  simple  decrements, 
io  the  number  of  two,  are  equal  to  the  terms  of  tf  " 
fractio 


On  Crystallography*  876 

fraction  relative  to  a  third  decrement  which  is  mixed." 
Ex.  Identical  gray  copper. 

••  Isonomousj  i.  e.  equality  of  laws >  when  the  parts  visible 
which  indicate  the  decrements  on  the  edges   being' 
equal,    those  which  express  .the  decrements  on  the 
angles  are  equal  also.  Ex.  Isonomous  sulphated  copper. 

p.  Mixed,  when  the  form  results  from  a  single  mixed  de- 
crement.   Ex.  Mixed  telesiai 

q.  Pantogenous,  i.  e.  deiiving  its  origin  from  all  the  partly 
when  each  ridge  and  each  solid  angle  undergoes  a  de- 
crement.   Ex.  Pantogenous  sulphated  barytes. 

r.  Bifcrous,  u  e.  which  carries  twice,  when  every  ridge  and 
every  solid  angle  undergoes  two  decrements.  Ex.  Bi- 
ferous  gray  copper. 

j*  Surrounded,  (entourS)  when  the  decrements  take  place 
on  all  the  ridges  and  on  all  the  solid  angles  ground  the 
base  of  a  prismatic  nucleus.  Ex.  Surrounded  sulphated 
barytes. 

/.  Opposite,  when  a  decrement  is  made  by  one  row,  and 
another  is  intermediary.    Ex.  Opposite  oxidated  tin. 

u.  Synoptic,  when  the  laws  of  decrement  present  as  it  were 
the  picture  of  those  which  take  place  with  respect  to 
the  whole  of  the  other  crystals,  or  at  least  with  respect 
to  the  greatest  part.    Ex.  Synoptic  feldspar. 

x.  Retrograde,  is  a  variety  of  carbonated  lime,  the  expression 
of  which  contains  two  mixed  decrements,  which  are 
such  that  the  faces  resulting  from  them  seem  to  retro- 
grade, by  throwing  themselves  backward,  on  the  side 
of  the  axis  opposite  to  that  which  looks  towards  the 
face  on  which  they  originate. 

y.  Ascending,  when  all  the  laws  of  decrement  have  an 
ascending  course,  setting  out  from  the  angles  or  lower 
edges  of  a  rhomboidal  nucleus.  Ex.  Ascending  car- 
bonated lime. 

5.  Secondary  forms  considered  relatively  to  the  geo- 
metrical properties  which  they  present. 

The  crystal  is  called, 

«.  Isogonous,  i.  e.  equality  of  angles,  when  the  faces  which 
are  on  parts  differently  situated  form  equal  angles  be- 
tween each  other.     Eg*  Isogonous  cymophane. 

I.  Anamorphic,  i.  e.  form  turned  upside  down,  when  we 
cannot  give  it  the  position  most  natural  to  it,  without 
that  of  the  nucleus  being  as  it  were  turned  upside  down. 
Ex.  Anamorphic  stiibite. 

c.  Rhombiferous,  when  certain  facets  are  true  rhombuses, 

S  8  although, 
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although,  from  the  manner  in  which  they  are  cut  Ly  the 
adjoining  faces,  they  do  not  appear  at  the  first  glance  to 
be  of  asymmetrical  figure.    Ex.  Rhombiferousquanz. 

.  Eauiaxh,  when  it  lias  the  form  of  a  rhomboid  the  axis 
of  which  equals  that  of  the  primitive  rhomboid.  Ex. 
Equiaxis  carbonated  lime. 

.  Inverse,  when  it  has  ihe  form  of  a  rhomboid  the  salient 
angles  of  which  are  equal  to  the  plane  angles  of  the 
primitive  rhomboid,  and  vice  versa.  Ex.  Inverse  car- 
bonated lime. 

.  Metastatic,  i.e.  transferred,  when  it  has  plane  angles 
and  solid  angles  equal  to  those  of  the  nucleus  which 
are  thus  transferred  to  the  secondary  form.  Ex.  Me- 
tastatic carbonated  lime. 

.   Contrasting,  when  it  has  the  form  of  a  very  acute  rhom- 
boid, in  which  an  inversion  "f  angles  similar  to  that 
which  takes  place  in  the  ir     rse  (letter  e)  presents  a 
kind  of  contrast,  in  so  far  as  it  resembles  in  another 
part  a  very  obtuse  rhomboid.     Ex.    Contrasting  car- 
bonated lime. 
Persisting,  is  a  variety  of  car1     lated  lime  in  which  cer- 
tain faces  are  cut  by  the  ad      ling  laces,  so  that  they 
preserve  the  same  measurements  of  angles  which  they 
would  have  had  without  that,  except  that  these  angles 
have  other   respective   positic  is.     Ex.  Persisting  car- 
•  bonated  lime. 
Analogic,    when    its  forn  mts    several   remarkable 

analogies.     Ex.  Analoc  onated  lime. 

Paradoxal,  when  its  structure  presents  singular  and  un- 
expected results.  E&,  Paradoxal  carbonated  lime. 
Complex,  when  it*  structure  is  complicated  by  laws  not 
verv  common,  .is  when  "it  is  produced  by  decrements 
some  mixed  and  others  intermediary.  Ex.  Complex 
carbonated  lime. 

i).  Secondary  forms  considered  relatively  to  certain  patti' 
cular  accidents. 
The  crystal  is  called, 
Transposed,  when  it  is  composed  of  two  halves  of  an 
octahedron,  or  of  two  portions  of  another  crystal,  one 
of  which  seems  to  have  turned  upon  the  other  in  a 
quantity  equal   to  a   sixth  of  its  ciremference.      Ex. 
Transposed  spinel,  transposed  sulphurated  zinc. 
llemi-trope,  i.e.  one -half  reversed,  when  it  is  composed 
of  two  halves  of  one  and  the  same  crystal,  one  of  which 
seems  to  be  reversed.     Ex.  Heroi-trope  feldspar. 

c.  Rectangular, 
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c.  Rectangular,  a  particular  name  given  to  the  staurotide 

composed  of  two  prisms  which  cross  at 'right  angles. 

d.  Olliqueangled,  a  particular  name  given  to  the  staurotide 

composed  of  two  prisms  which  cross  at  an  angle  of  60°. 

e.  Sexradiated,  a  name  given  to  the  staurotide  composed  of 

three  prisms  which  cross  so  as  to  represent  the  six 

radii  of  a  regular  hexagon. 
/.  Cruciform,  a  name  given  to  the  harmotome  composed  of 

two  crystals  which  form  a  kind  of  cross. 
g.  TriglyphouSy  when  the  striae  considered  on  three  faces 

united  around  one  and  the  same  solid  angle,  are  in 

three  directions  perpendicular  to  each  other.    Ex.  Tri- 

Jjlyphous  sulphurated  iron. 
eniculated,  when  it  is  composed  of  two  prisms  which 
unite  by  one  extremity  forming  a  kind  of  knee.    Ex* 
Geniculated  oxidated  titanium. 
Jn  the  descriptions  of  the  species  we  shall  meet  with  a  small 
number  of  denominations  which  we  have  here  omitted.  But 
their  signification  will  be  immediately  obvious,  or  will  re- 
solve itself  into  that  of  some  of  the  foregoing  denominations. 

[To  be  continued.] 

XLVI.  On  a  Method  of  examining  the  Divisions  of  astro- 
nomical Instruments.  By  the  Rev.  WilT-iam  Lax, 
A.M.,  F.R.S.,  Lowndes's  Professor  of  Astronomy  in 
ihe  University  of  Cambridge.  In  a  Letter  to  the  Rev. 
Dr.  Maskelyne,  F*R*S.  Astronomer  Royal*. 

I  St.  Ibbs,  August  27,  1808. 

am  persuaded  that  you  must  feel,  in  common 
with  myself,  how  unpleasant  it  is  to  make  use  of  an  in- 
strument in  astronomical  observations  requiring  extreme 
accuracy,  whose  exactness  you  have  no  adequate  means  of 
ascertaining,  but  are  obliged  to  depend  for*  it  in  a  great 
measure  upon  the  abilities  and  integrity  of  the  artist.  It 
is  in  vain  that  we  observe  with  so  much  nicety,  and  read- 
off  with  so  much  precision,  if  we  are  still  uncertain  whe- 
ther there  may  not  be  an  error  in  the  instrument  itself  of 
much  greater  magnitude  than  those  which  we  are  en- 
deavouring to  prevent ;  and  that  our  best  instruments  must 
be  liable  to  such  errors,  no  person  can  possibly  doubt,  who 
has  paid  due  attention  to  the  sources  from  whence  they 
may  arise.  I  have  estimated,  as  accurately  as  1  could,  the 
amount  to  which  they  may  accumulate  in  Bird's  method 
of  dividing  by  continual  bisections,  and  have  satisfied  my- 
self that  they  are  much  more  considerable  than  is  generally 

*  From  the  Philosophical  Transactions  for  1809,  Part  II. 

S  3  appre^ 


idem  i 
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prebended :  but  as  I  cannot  obtain  such  precise  infonna- 

n  as  I  could  wish,  respecting  the  exactness  with  which 

lisection  can  be  performed,  or  a  length  taken  from  the 

lie  of  equal  parts  and  laid  upon  the  instrument,  1  will 

t   trouble  you  with    the  deduction  which  I  have  made. 

is  understood,  indeed,  that  Bird's  method  is  now  generally 

<l  aside,  and  that  each  artist  employs  one,  which  he  con- 

lers  in  many  respects  as  peculiar  to  himself;  but  I  prc- 

med  that  there  would  still  be  such  a  connexion  helivixt 

rd's  method  and  those  which  have  been  sohsiituted  in  its 

:ad,  as  to  render  them  in  some  degree  liable  to  the  same 

■ors  to  which  it  was  subject  -  "*■*  the  reports  which  I  have 

iformly  received  from  person        'ho  have  had  an  oppor- 

lity  of  examining  some  of  iW 

ly  convinced  me  that  my  o 

;r  may  be  the  nature  of  (hi 

e,  or  whatever  their  advan 

rsuade  myself  that  it  woul 

•nt,  without  a  previous  exai 

:ans  of  accomplishing  th'° 

me  time  be?n  anxious  to 

deavows  have  not  been  vi 

s  take  the  liberty  of  prese 

You  are  aware,  I  believe. 

:nt  for  observing  both   i 

.s  made  for  me  by  Mr.  C 

is  of  both  the  altitude  an 

si  that  each  is  divided  intu  ,._. 

ie  construction   of  this 

ially  from  that  ol'oiln 


its,  have 
n  was  just.  But  whal- 
hods  which  arc  now  in 
;er  Bird's,  I  never  could 
fe  to  trust  to  an  instru- 
tion.  To  discover  the 
ct,  is  what  I  have  for 
and  though  I  liar  my 
cessful,  I  will  ntverthe- 
du  with  the  result. 

use  a  circular  instru- 
Je  and  azimuth,  which 
he  Strand  ;  lhat  the  ra- 
muth  circle  n  one  foot, 
nntaining  ten  minutes, 
dues  not  differ  ma- 
lar instruments,  with  which 
:  well  acquainted1,  and  I  shall  not  therefore  waste  your 
ie  by  giving  you  a  particular  description  of  it.  For  the 
rpoie  of  examining  the  divisions  upon  the  two  circle*,  I 
>cured  an  apparatus  In  be  prepared  by  Mr.  Carey,  which 
II  be  very  easily  <\plaiued.  To  the  face  of  the  rim  which 
rrounds  the  azimuth  circle,  and  wiih  its  left  end  close 
the  stand  which  supports  the  micrometer  on  the  east 
e,  an  arc  of  brass,  concentric  with  the  circle  itself,  and 
title  more  than  <)(>"  in  length,  an  inch  in  breadth,  and 
c  eighth  of  an  inch  in  thickness,  is  nrmlv  fixed  by 
ews,  so  as  to  have  the  plane  parallel  to  the  plane  of  the 
cle,  and  a  smrll  ponion  of  its  lower  surface  resting  upon 
:  extreme  pan  of  the  rim.  The  screws  pass  through  a 
i<s  arc,  which  is  fastened  to  this  at  right  angles,  and  lies 
;!i  its  broad  -=ide  against  the  face  of  the  rim.  Upon  the 
;t-mci>tionec!  are.  a  strong  upright  piece  of  brasSj  about 
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six  inches  in  length,  is  made  to  slide,  the  lower  part  of  it- 
embracing  the  arc  as  a  groove,  aud  having  a  clamping 
screw  underneath,  for  the  purpose  of  fixing  it  firmly  to 
the  arc  at  any  point  required.  To  the  top  of  the  upright 
piece  of  brass  is  attached  a  microscope,  with  a  moveable 
wire  in  its  focus,  pointing  down  to  the  division  upon  the 
circle,  not  directly,  however,  but  with  an  inclination  to 
the  left  of  about  30°.  This  inclination  is  given  to  it,  in 
order  to  make  it  point  to  the  same  division  upon  the  circle, 
which  is  immediately  under  the  micrometer  itself,  when  it 
has  been  moved  up  as  near  to  the  micrometer  as  it  is  ca- 
pable of  approaching*  The  microscope  has  attached  to  it 
a  small  graduated  circle  of  brass,  and  an  index,  by  which 
the  seconds,  and  parts  of  a  second,  moved  over  by  the 
wire  are  determined. 

'To  the  vertical  circle  there  is  likewise  an  arc  applied,  of 
the  same  length  and  breadth  as  the  former,  but  somewhat 
thicker,  and  of  a  radius  exceeding  that  of  the  circle  by 
about  two  inches.  This  greater  thickness  is  given  to  it, 
on  account  of  its  being  supported  in  a  manner  which  ren- 
ders additional  strength  necessary.  It  is  fixed  with  its 
b^oad  convex  side  downwards  upon  two  brass  pillars, 
screwed  fast  to  the  plane  of  the  azimuth  circle,  and  standing 
in  a  line  parallel  to  the  plane  of  the  vertical  circle  at  the 
distance  of  about  four  inches  from  it,  and  on  the  right  side 
of  the  pillars  which  support  the  micrometers  belonging  to 
this  circle.  The  pillar,  to  which  the  left  end  of  the  arc  is 
fastened,  is  placed  close  to  the  lower  micrometer  of  the 
vertical  circle,  and  the  other  contiguous  to  the  elevated  rim, 
in  which  the  divisions  of  the  azimuth  circle  are  Cut.  The 
right  end  of  the  arc  reaches  beyond  this  pillar  about  ten 
inches.  The  pillars  are  of  such  a  height,  and  so  propor- 
tioned to  each  other,  that  whilst  the  left  end  of  the  arc, 
which  lies  horizontally,  is  raised  to  within  about  two  inches 
of  the  height  at  which  the  lowest  point  of  the  vertical  cir- 
cle  is  placed,  the  whole  arc  runs  parallel  to  the  circle 
through  an  extent  of  something  more  than  go0.  Upon 
the  arc  a  microscope,  with  a  moveable  wire  in  the  focuy, 
is  made  to  slide  as  in  the  former  case,  and  to  point  to  the 
divisions  upon  the  vertical  circle,  not  directly,  but  with 
an  inclination  of  about  30°  to  the  left,  in  order  that  the 
same  division  (which  is  the  lowest  upon  the  circle)  may 
be  seen  through  it  and  through  the  lower  micrometer  at 
the  same  time.  * 

I  will  now  proceed  to  show  you  in   what  manner  the 
examination    of  the  divisions  upon  either  circle   may  be 

S  4  performed 
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Brformed.  The  process  is  precisely  the.  same  in  both 
■J  will  of  course  be  described  in  the  same  words. 
I  !"■  ■  ■  point  to  be  examined  is  that  of  ISO", 
lust  be  le  in  the  usual  way,  by  bringing  the  poit 
| and  180°  to  the  moveable  wires  of  the  opposite*! 
,  and  then  turning  the  circle  half  way  round 
■sccting  the  points  again  with  the  moveable  wires 
ftly,  taking  half  the  difference  betwixt  the  distan 
I  wires  in  the  two  position  of  the  circle  for  the  ei 
_  aim  of  180°.  Having  now  bisected  the  point  a 
jith  the  moveable  wire  ot  the  micrometer,  which 
;d  to  be  used  in  the  rest  of  the  process  (for  wi 
no  further  occasion  fur  both),  we  must  slide  th 
:ope  alinig  the  arc  till  by  moving  the  wire  a  lit 
§;  bisect  the  point  of  90%  and  then  the  micrometer 
nly  clamped  to  the  arc.  The  circle  must  tl 
I  til!  the  point  of  iso1  '13  brought  to  the  micro 
lid  that  nf  900  lo  the  micrometer,  so  that  we  may  b 
1  bisect  each  by  a  slight  motion  of  their  respective 
I  being  done,  we  must  observe,  from  the  post  tic 
;s,  how  much  the  interval  betwixt  them  h 
leased  or  decreased  in  the  measurement  of  the  ne\ 
[his  increase  or  decrease  must  be  noted  down  \ 
r  —  accordingly.  In  the  same  manner  we  musi 
through  the  remaining  two  arcs  of  90°,  observin 
I  down  the  difference  betwixt  each  and  the  o; 

The  point  of  zero  must  now  be  brought  again 
"urometer,  and  bisected  by  the  moveable  wire,  ar 
;ro scope  be  made  to  slide  back  along  the  arc, 
wing  Ihe  wire  a  little  wc  can  bisect  the  point  of  60 
en  this  is  done,  the  microscope  must  be  clamped. 
1st  then  measure  the  arc  of  6u°  against  every  sued 
of  Go°  in  the  circle,  precisely  in  the  same  way  tl 
.tsvired  the  first  arc  of  90°  against  the  other  three. 
of  -15"  is  next  to  he  measured  against  every  succ 
of  45",  and  this  will  complete  all  that  is  necesi 
done  it]  the  early  part  of  the  morning  before  the  t 
e  sun  can  have  affected  the  temperature  of  the  i 

The  rest  may  be  performed  at  our  leisure. 

You  will  immediately  perceive  the  object  of  thii 

cut.     It  enables  us  to  determine,  wit 

uracy  that  may  be  required,  the  prop 

Bhtch  the  first  and  evtry  succeeding  arc  of  the  circle 


led  bet 


ixt  the  micrometer  and  the  microscope 


the  whole  circle,  and  of  course  the  absolute  ieuj 
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the  arcs  themselves.  Let  a  denote  the  real  length  of  the 
first  pf  these,  and  ±af,  ±a",  ±<*"',  8cc,  the  difference 
betwixt  the  first  and  second,  the  first  and  third,  &c.  re- 
spectively 5  let  A  represent  any  other  arc  whose  length  is 
known,  and  which  is  a  multiple  of  a9  as  marked  upon 
the  instrument,  and  let  this  multiple  be  expressed  by  n. 
Then  will  a+(a  +  (f)  +  (a  +  tf")  +  (a  +  Q  +  kc. ... 

(a  +  a  )  =  A,  and  a  = .  Hence 

it  is  evident,  that  if  there  is  no  error  committed  in  the 
measurement  of  any  of  these  arcs,  we  shall  have  the  value 
of  a,  and  consequently  of  a  +  a\  a  +  o"j  a  +  a"",  &c.,  and 
of  any  arc,  comprehending  any  number  of  these,  accurately 
determined.  But  if  there  be  an  error  of  e  in  the  measure- 
ment of  the  firbt,  of  ef,  e",  e'",  &c,  in  the  measurement 
of  the  second,  third,  &c,  respectively,  then  we  shall  have 
the  following  equation  for  determining  a}  viz.  a  +  (a  +  a' 

+  e  +  O  +  (a  +  <*"  +  e  +<f)  +  &c (a  +  flr'""B~ !  +  e 

+  d"*'      )  =  A,  and  consequently  a  will  appear  to  be 

equal  to ,  which 


n 


differs  from   its  true  value  by 

Hence  it  follows,  that  the  value  of  the  pth  arc  (p  being 
greater  than  unity),  as  deduced  by  this  process,  will  differ 

from  its  true  value  by 

—  e—  e"'-^  9  anj  that  if  we  add  any  number  p  of  these 
arcs  together,  in  order  to  determine  the  value  of  the  arc 
which  is  equal  to  their  sum,  we  shall  have  an  error  in  this 
value  (and  the  expression  holds  when  p  is  unity,  or  the 

first  arc  only  is  taken)  equal  to  p . 


l_tr-<r-...y"-y-1+p.r->'  +  ^'-^+1 +-/"••"-'.   Now, 


n 


if  we  suppose  e  to  be  the  greatest  error  to  which  we  are 
liable  in  the  measurement  of  any  arc,  and  each  of  the  suc- 
ceeding errors  to  be  equal  to  it,  and  likewise  that  e,  J', 
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jii-P      are  ^i  ni?gativei  ihen  it  will  appear  that x 

?  will  be  the  greatest  error  that  can  be  committer]  in  de- 
mining  the  value  or  any  arc.  by  adding  together  the  values 
the  \p)  smaller  arcs  or'  which  it  is  compounded.  Tor 
tance,  if  the  interval  betwixt  the  micrometer  and  the 
croscope  comprehends  an  arc  of  60°,  as  marked  upon 
:  instrument,  and  this  arc  is  measured  against  every  stic- 
king arc  of  60°  in  the  whole  circle,  wc  shall  have  the 
:itesi  error  that  can  be  committed  in  deducing  the   arc 

120°  from  the  addition  of  the  two  first  arcs  of  CO", 
ial  to  — p1  x  2  x  Qe  *=  266c.      After   these   remarks, 

may  proceed  to  consider  te  remaining  divisions 

in  the  circle  may  be  exami  iith  the  least  probable 
or,  and  to  ascertain  the  am  t*  the  greatest  to  which 

:  process  can  in  any  case  I  , 

Let  the  arc  of  30°  be  now  red  against  every  suc- 

ding  arc  of  30°  in  the  first.  ,  fourth,  and  sixth  arcs 

60°,  and  let  the  length  of  be  determined  from    a 

arate  comparison  with  ih*  of  603,  in  which  it  is 
n preh ended,  and  not  from  ral  comparison  with  all 

tour.     The  arc   ot    15°  m  n  be  measured  against 

ry  succeeding  arc  of  lb"  ir,  st,  third,  fourth,  sixth, 

enth,  ninth,  tenth,   and  t  arcs  of  30°,  and  the 

ue  of  each  deduced  from  parison  with  the  arc  of 

,  in  which  it  is  contair  rhen  this  is  done,  we 

II  hive  determined  the  ler  very  succeeding  arc  of 

,  of  the  first  arcs  nf  30,  4a,  uv,  75  (=  60  +  15),  QO, 

>  (=  00+  15),  120  (=60  +  00),  135  (  =  «0  +  45),  150 
120  +  50),  165  (=  ]  50  +  15),  and  ISO' in  each  Semi- 
te. 

Are  must  next  measure  the  arc  of  5°  against  every  site- 
dine  arc  of  55  in  the  whole  circle,  and  deduce  the  values 
the  first,  and  of  the  sum  of  the  first  and  second,  in  each 
ceeding  arc  of  15',  front  a  comparison  with  the  arc  of 
in  which  they  are  contained.  We  must  then  proceed 
leiermine  the  values  of  the  first  arc  of  3°  in  each  15°, 
.  of  its  multiples  the  arcs  of  6,  0,  and  18°.     We  must 

>  put  down  the  value  of  the  last  arc  of  3°  in  each  arc 
15°,  and  then  deduce  the  values  of  the  first  and  last 
i  of  i"  in  each  pre  of  i  5°,  from  a  comparison  with  the 
of  3°  in  which  they  are  respectively  contained. 

Yc  shall  now  have  measured  in  each  arc  of  13°  the  first 
j  of  1,  3,  5,  6,9,  10,  12',  and  by  taking  the  last  arc  of 
degree,  which  has  likewise  been  determined,  from  the 
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arc  of  15°,  w$  shall  obtain  the  first  arc  of  14°.  The  first 
7°  of  this  arc  being  measured  against  the  second,  we  as- 
certain the  value  of  the  first  7°;  and  then,  by  measuring 
the  first  ^4°  of  the  remaining  arc  of  8°  against  the  second, 
we  shall  eet.the  value  of  the  first  4°,  which  added  to  the 
arc  of  7°,  nefore  determined,  will  give  us  the  length  of  the 
first  arc  of  11°.  The  first  2°  of  the  remaining  arc  of  4° 
must  then  be  measured  against  the  second,  and  we  shall 
get  the  value  of  the  first  2°,  and  by  adding  this  arc  to  the 
arc  of  11°,  we  shall  obtain  the  value  of  the  arc  of  13°. 
By  taking  away  the  first  arc  of  1°  from  the  arc  of  15°,  we 
get  the  remaining  arc  of  14°;  and  then  having  determined 
the  length  of  the  first  7°  of  this  arc,  by  measuring  them 
against  the  second,  we  must  add  it  to  the  arc  of  1°,  and  we 
shall  obtain  the  arc  of  8°.  The  length  of  the  first  4°  of  this 
arc  will  then  be  easily  known,  by  measuring  them  against 
the  second,  as  will  afterwards  that  of  the  first  2°  in  the  arc 
of  4°  itself,  by  measuring  them  against  the  second  in  the 
same  arc. 

We  have  still  to  ascertain  the  lengths  of  all  the  first  arcs 
of  10,  20,  SO,  40,  and  50  minutes  contained  in  each  de- 
gree, for  I  shall  only  consider  the  case  in  which  the  circle 
is  divided  into  parts  of  10  minutes.  Now  .the  length  of 
the  first  arc  of  30/  will  be  obtained  by  measuring  it  against 
the  second, and  the  lengths  of  the  first  and  second  arcs  of  SO* 
(whose  sum  will  give  the  arc  of  40')  by  measuring  the  first 
against  each  of  the  remaining  arcs.  The  length  of  the 
third  arc  of  20'  must  likewise  be  put  clown,  and  then  the 
first  arc  of  \(f  being  measured  against  the  second  of  the 
arc  of  20/,  iu  which  it  is  included,  and  also  against  the 
two  arcs  of  \&  contained  in  the  last  arc  of  20/,  its  own 
value,  and  that  of  the  last  lO'  in  the  degree  will  be  deter- 
mined from  a  comparison  with  the  arcs  of  CO',  in  which 
they  are  respectively  comprehended.  The  length  of  this 
la«t  arc  of  10'  being  taken  from  that  of  the  whole  degree, 
will  give  us  the  length  of  the  first  50',  and  complete  the 
operation. 

In  order  to  ascertain  the  greatest  possible  error  to  which 
we  are  liable  in  the  examination,  let  e  denote  in  parts  of  a 
second  the  greatest  that  can  be  committed  in  bisecting  any 
point  upon  the  limb  ;  then,  since  this  error  may  occur  at 
each  end  of  the  arc,  it  is  evident  that  e  in  the  expression 

deduced  above  C^^-  x  2pe\  will  become  2e,  and  the  ex- 

passion  itself — -  x  4/»t.    Hence  the  possible  error  will 

be 
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+  -5-  X  4e  —  3'33e  at  60°;  —  X  Se  +  -g-  X  4  X 
=  4  e  at  1 20\  The  greatest  error  must  therefore  lie 
;wixt  90  and  120°,  and  nearer  to  the  extremity  of  the 
ter  than  of  the  former  arc.  At  105°  it  will  be  5-SOs; 
111°  it  will  be  5'40£  —  y.  1,5*  +  —■  x  4  X  S«  = 
Osj  and  at  111"  lo'  it  will  bc9,70£  —  ~-.  J,04t  (the 
:ess  of  the  error  at  1110  above  that  at  112°)  +  3-33 1  = 
•86e,  which  will  be  found  to  be  ihe  greaiesi  error  betwixt 
5  and  J  20%  and  of  course  the  reatest  in  the  first  semi- 
cle.  In  the  other  semi-circl  ,  the  process  being  the 
ne,  the  possible  errors  must  necessarily  be  the  same  at 
;  same  distances  from  the  first     sint,  reckoning  the  con- 

?'  way  upon  the  circle. 
he  magnitude  of  the  quantity  t  will  of  course  vary  upon 
cles  of  the  same  radius,  according  to  the  excellence  of 
:  glass  employed,  and  the  ace t racy  of  the  examiner's 
;.  It  will  seldom,  however,  exceed  one  second  upon  a 
ele  whose  radius  is  one  foot;  and  in  general  it  will  not 

ounl  to  so  much.  I  find  that  1  c  n  read  off,  to  a  certainty, 
thin  less  than  three  fourths  o.  a  second  ;  and  hence  I 
nclude,  that  I  could  examine  the  divisions  of  my  circle 
thout  being  liable  to  a  grea  error  than  0'G3  seconds, 
d  those  of  a  circle  of  three  ft  idius  without  the  risk  of 
greater  error  than  3-21  second. 

To  those  people  who  are  accustomed  to  entertain  such 
died  notions  of  the  accuracy  with  which  astronomical 
it  rumen  is  can  with  a  certainty  be  divided,  this  error,  I 
re  say,  will  appear  very  considerable;  but  for  my  part, 
am  perfectly  satisfied  that  it  bears  but  a  small  pro- 
rtion  to  the  accumulated  error  which  may  take  place,  in 
,te  of  the  utmost  vigilance  of  the  artist,  in  an  instrument 
fided  according  to  any  method  which  has  hitherlo  been 
ide  public.  I  need  not,  however,  remark  upon  the  very 
;at  improbability  that  the  error  of  examination  should 
er  attain,  or  approach,  lo  its  extreme  limit,  as  this  must 

sufficiently  obvious  to  any  person  who  is  in  the  least 
gree  conversant  with  the  doctrine  of  chances;  but  it  may 

proper  to  observe,  that  we  have  it  in  our  power  (and  in 
is  respect  the  examiner  possesses  a  most  important  ad- 
utage  over  the  divider  of  an  instrument)  to  diminish  its 
abable  amount,  as  much  as  we  please,  by  bringing  the 
jveablc  wires  of  the  micrometer  and  microscope  several 


. 
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times  to  bisect  their  respective  points  in  the  measurement 
of  every  arc,  and  taking  a  mean  of  the  different  readings* 
off  for  the  true  position  of  the  wire  at  the  real  bisection  of 
the  point.  The  wire  may  be  moved  in  this  manner  eight 
or  ten  times  at  each  point  (if  such  a  degree  of  caution 
should  be  thought  necessary)  and  the  mean  taken  in  little 
more  than  a  minute ;  so  that  the  time  of  performing  the 
work  will  not  be  so  much  increased  as  might  perhaps  have 
been  apprehended  ;  and  when  it  is  completed,  we  may  rea- 
sonably presume  that  the  distance  of  every  point  from 
zero  (whilst  the  temperature  of  the  circle  continues  uni- 
form) will  have  been  determined  with  sufficient  exactness 
for  every  practical  purpose. 

Of  the  time  necessary  for  the  examination,  a  pretty  cor* 
rect  idea  may  be  formed  by  considering  how  many  mea- 
surements are  required,  and  allowing  about  a  minute  and  a 
half  for  each ;  i.  e.  a  quarter  of  a  minute  for  bringing  the 
extreme  points  of  the  arc  to  the  micrometer  and  the  mi* 
croscope,  and  a  minute  and  a  quarter  for  making  the  se- 
veral bisections*  Now,  in  dividing  the  whole  circle  into 
arcs  of  15°  each,  it  will  appear  that  forty- four  measure- 
ments must  be  performed;  and  to  examine  every  point  in 
each  arc  of  15°,  there  will  be  \6i  required,  making  in  all 
3908  "measurements  ;  and  consequently  the  time  necessary 
for  completing  the  whole  work  will  be  5862  minutes,  or 
about  98  hours.  ' 

The  time  and  labour  required  for  this  examination  are, 
no  doubt,  very  considerable;  but  it  ought  to  be  recollected, 
that  it  will  render  any  great  degree  of  precision,  in  dividing 
the  instrument,  totally  unnecessary.  Whoever  indeed 
employs  this  method  of  examination,  will  be  virtually  the 
divider  of  his  own  instrument ;  and  all  that  he  will  ask  of 
the  artist,  is  to  make  him  a  point  about  the  end  of  every 
five  or  ten  minutes,  whose  distance  from  zero  he  will  de- 
termine for  himself,  and  enter  in  his  book  to  be  referred 
to  when  wanted.  We  may  likewise  observe,  that  by  this 
examination  we  shall  not  only  be  secured  against  the  errors 
of  division,  but  against  those  which  arise  from  bad  center- 
ing, and  from  the  imperfect  figure  of  the  circle,  and  which 
in  general  are  of  too  great  a  magnitude  to  be  neglected. 

It  will,  I  dare  say,  have  occurred  to  yon,  that  whenever 
we  are  desirous  that  an  observation  should  be  particularly 
ex-act,  we  may  guard  it  against  the  e fleets  of  unequal  ex- 
pansion or  contraction  in  the  metal,  by  means  or  the  ap- 
paratus which  I  have  described :  for  we  have  only  to  mea- 
sure the  arc  which  has  been  determined  by  the  observation 

against 
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■gainst  the  whole  circle,  or  against  the  multiple  of  it,  which 
Approaches  nearest  to  the  circle,  and  from  thence  to  deduce 
Its  value  in  ihc  manner  explained  above,  and  we  shall  either 
Biavc  entirely  excluded  the  error  which  we  apprehended,  or 
■lave  rendered  it  too  small  to  be  of  any  importance.  Sup- 
nose,  lor  instance,  that  the  arc  determined  by  the  observa- 
tion was  48";  then  by  measuring  it  against  the  whole  cir- 
cumference increased  by  an  arc  of  24%  we  shall  obtain  a 
Aesull  free  from  any  greater  error  of  unequal  temperature, 
l!>  .ii  one  eighth  of  the  increase  or  decrease  of  this  arc  of 
K4"  beyond  a  due  proportion  to  that  of  the  circle  itself. 
I  This  expedient  gives  us  all  the  advantages  of  the  French 
Aircle  of  repetition,  wiihout  the  inconvenience  arising  from 
lieing  obliged  to  turn  the  instrument,  and  mote  the  tele  - 
I  I  . .  bo  many  times  in  the  course  of  the  observation. 
■Vay,  1  am  persuaded  that  the  result  may  be  made  more 
Accurate  in  this  way  than  by  the  French  method,  because 
Atot  onlv  can  the  object  be  more  frequently  observed,  but 
■  he  contacts  or  bisect  loan,  it  may  be  presumed,  will  be 
Ann  re  exact  when  the  observer  is  not  disturbed  by  the  hurry 
Attendant  upon  the  use  of  the  repeating  circle  ;  and  with 
Aespect  to  any  error  in  the  instrument,  from  whatever  cause 
It  may  arise,  it  will  be  as  effectually  excluded  by  the  process 
Avhich  I  recommend,  as  by  moving  the  telescope  round  the 
Aircle.  Besides,  this  method  is  applicable  either  to  the 
Azimuth  or  altitude  circle,  or  indeed  to  any  circle  which 
Burns  upon  its  own  axis ;  whereas  the  French  method  can 
liever  he  applied  to  the  azimuth  circle,  nor  to  any  other 
Aircle  which  does  not  turn  both  upon  its  own  axis  and 
lipon  one  which  is  perpendicular  to  it. 
I  After  all,  however,  it  is  possible  that  the  process  which 
I  have  been  explaining  to  you  may  be  no  new  discovery, 
A.nd   that  you  may  be  already  acquainted  with  it.     If  this 


uld  be  the  cast 

anv  rale,  indeed,  I  --h 

nti" would  favour   me 


ill  be  kind  enough  to  inform  me. 
uld  esteem  myself  greatly  obliged, 

with  your  sentiments  upon  the 
jii  do  it  with  perfect  convenience 

i.  dear  sir,  yours,  Sec. 

William  Lax. 
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XLV1I.  On  Azimuthal  Refraction. 

To  Mr.  TiUoch. 

# 

Sir,  Having  recently  directed  my  attention  to  the  sub- 
ject of  refraction  in  azimuth,  and  having  mentioned  the 
subject  to  Mr.  Williams,  of  Wells  (at  present  residing  in 
Islington),  I  have  received  the  following  letter,  stating 
phenomena  observed  by  him  on  the  28th  ult.  depending 
on  azimuthal  as  well  as  vertical  refraction.    Similar  effects 
were  observed  on  the  same  day  in  the  north  environs  of 
London,  by  Messrs.  Whites  of  Finsbury-square,  and  my- 
self; but  being  at  that  time  in  the  prosecution  of  other  in- 
quiries, we  could  not  attend  particularly  to  the  subject. 
Mr.  W.  however,  between  o"he  and  three  o'clock,  observed 
three  sets  of  angles  (in  which  the  churches  of  St.  Paul, 
St.  Mary  Islington,    Hampstead,  and  Stoke  Newington 
formed  principal  objects),  without  having  any  reason  to 
suspect  error  arising  from  azimuthal  refraction,  the  fog  by 
this  time  being  more  uniformly  dispersed,  forming  a  general 
haziness  in  the  horizon,  but  not  reaching  so  high   as  the. 
tops  of  the  above  spires. 

I  am,  sir, 

Your  obedient  servant, 

26,  Gariick-Hill,  March  10, 1810.  Jos.  StEEVENS. 


Mr.  Steevens, — Sir, 

Although  I  stated  to  you  at  our  last  interview,  that  in  a 
very  great  number  of  observations,  (probably  a  hundred,) 
made  on  Harrow,  Hampstead,  and  another  church  lying 
S.  W.  of  Primrose  Hill,  distance  about  four  miles,  I  could 
discover  no  azimuthal  refraction  as  you  term  it ;  vet  I  have 
since,  viz.  on  Fast -day,,  observed  it  twice  in  a  very  striking 
manner,  and  must  do  vou  the  justice,  before  I  quit  town, 
to  say  I  am  quite  satisfied  as  to  the  fact. 

On  the  above  day  about  nine  A.M.,  in  my  way  to  Kil- 
burn  crossing  some  high  fields  io  the  south  of  Primrose 
Hill,  I  observed,  from  the  interposition  of  the  fog,  that  se- 
veral objects  put  on  a  strange  distorted  appearance,  and 
that  the  spire  of  Islington  church  appeared  crooked  (see 
firist  appearance,  PI.  VII) ;  and  in  less  than  a  minute,  about 
20  feet  of  the  upper  part  appeared  insulated  and  not  imme- 
diately over  the  under  part,  but  as  in  the  margin.  (See 
second  appearance.) 

I  immediately  screwed  my  telescope  into  the  post  of  a 
fence  which  was  near  me  ;  but  before  I  could  adjust  it,  the 

spire 
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Be  became  indktincl,  being  now  wholly  enveloped  in  the 
I.  I  now  directed  the  telescope  to  Hampstead  {Harrow 
Bw  invisible),  the  upper  part  of  which  was  tolerably  di- 
Bet,  although  there  was  a  thick  fug  at  the  bottom  of  the 
B.  As  soon  as  1  had  a  tolerably  good  intersection,  I 
Btied  hold  of  the  telescope,  and  tound  it  remarkably 
Bdy,  it  being  quite  calm  ;  I  soon  observed  the  tower  to 
B-ease  in  its  height,  and  shortly  after  the  upper  part  ap- 
Bred  separated  from  the  lower;  the  lower  part  retiring  a 
Be  to  the  left,  while  Ihe  upper  part  was  stationary  in 
Bruith,  but  increased  in  altitude}  in  three  or  four  minutes 
Btop  was  considerably  elevated,  but  still  coincided  with 
I  vertical  wire,  and  began  to  become  indistinct  as  if 
Big  into  a  cloud  ;  but  before  it  was  quite  obscured,  I 
Bight  I  discovered  it  to  be  a  little  to  the  left  of  the  wire ; 
I  -  :  ...  part  was  now  hazy,  and  still  more  to  the  left, 
Barently  about  £  of  the  whole  diameter  of  the  tower;  in 
Bch  situation  it  disappeared. 

Bslington  spire  was  now  just  visible :  it  appeared  upright, 
las  far  as  I  could  judge  by  intervening  objects  was  much 
Bated.  The  telescope  remained  unaltered  until  the  fog 
■ciently  cleared  up  for  further  observation  on  Hamp- 
Bd,  which  was  near  three-quarters  of  an  hour.  1  now 
Bid  the  top  and  bottom  joined,  and  nearly  in  the  name 
Bat i on  where  the  bottom  appeared  just  before  its  obscu- 
B>n,  viz.  considerably  to  the  left  of  the  wire,  where  it 
Baincd  until  the  telescope  was  removed.  It  would  thence 
Bear,  that  when  I  first  made  the  intersection  the  tower 
I  acquired  its  greatest  elongation,  and  perhaps  might 
I    then  have  been  mi  its  return. 

I  learnt  from  a  gentleman  in  the  course  of  the  day,  that 
I  end  of  a  row  of  bowses  nearHolloway  appealed  to  him 
I  much  higher  and  afterwards  much  Iower;than  the 
Br,  although  he  did  not  change  his  situation: — and 
Bi  another,  that  the  tup  of  Primrose  Hill,  with  some  per- 
I-  on  it,  appeared  to  him  separated  from  the  bottom  and 
Btiug  in  the  air,  and  that  he  had  seen  a  similar  effect  on 
B;r  hills  several  limes  before. 


Is 


Your  obedient  servant, 

Charles  Williams. 
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XLVIII.  Second  Vindication  of  Dr.  Herschel  sftieory  6f 
Coloured  Rings,  in  Answer  to  an  anonymous  Reviewer. 

TB  Mr.  iTtltoch: 

fcm,  X  ilk  members  oF  x\ii  club  who  formerly  addretoett; 
you,  have  lately  seen,  in  the  twenty- first  Number  of  the  work* 
called  The  Retrospect,  dome  strictures  on  their  vindication 
of  Dr.  Herschel's  Essay  on  the  Newtonian  concentric  co^ 
loured  rings,  which  you  honoured  with  4  place  in  your* 
Magazine  for  November  last*. 

Our  main  object  in  that  communication,  was  to  asiert  • 
the  validity  of  Dr.  Herschel's  important  experiment  de- 
scribed in  the  thirty-first  article  of  his  Essay.    This  ex- 
periment, the  retrospectort,  ih  their  thirteenth  number,  at- 
tempted to  set  aside  as  nugatory*  by  affirming  that  the  wedge 
of  air  described  by  Dr.  Herchel  was  much  too  thick  rot 
exhibiting  the  coloured  Streaks  which,  according  to  th4 
JNewtonidn  doctrine  of  the  fits  of  easy  reflection  and  easy' 
transmission  of  the  rays,  would  have- been  seen  in  it,  had 
it  been  sufficiently  thin*     In  our  former  paper  we  fthowed* 
on  the  authority  of  sir  Isaac  Newton  himself*  that  the  re- 
trospectors  had  asserted  what  was  not  just ;  and  that  Df« 
Herschel's  wedge,  according  to  his   measures  minutety" 
stated,  w&s  sufficiently  thin  for  exhibiting  the  coloured/ 
Streaks,  if  the  Newtonian  fits  had  a  real  existence ;  and 
that,  according  to  this  hypothesis,  the  author  had  a  right 
to  expect  such  coloured  Streaks ;  which  failing,  or  not  ap- 
pearing, he  had  a  right,  as  he  contended  for,  to  conclude 
that  these  fits  are  imaginary. 

One  proof  concerning  the  competent  thickness  of  hid 
wedge  being  so  complete,  and  so  much  held  up  to  view  by 
Appearing  in  your  excellent  philosophical  miscellany,  the 
retrospcctors  have  thought  it  necessary,  as  it  would  ap- 
jpear,  to  strike  to  it,  by  saying  in  number  twenty-one,  page 
403,  u  We  now  come  to  the  la3t  and  thcmdst  plausible? 
objection  that  Dr.  Herschel's  friends  have  advanced  to  our 
remarks  £  and  here  we  grant,  that  such  a  wedge  as  they 
have  described  ought  to  have  produced  the  effects  which 
Dr.  Herschel  expected  from  it."  Now  we  must  observd 
that  the  wedge  of  air  we  described  was  no  other  than  the 
tvedge  described  by  Dr.  Herschel :  and  what  he  expected 
from  it,  and  what  every  body  else  must  have  expected,  wat 
\his:  namely,  colotitea  streaks,*— provided  the  Newtonian 

•  Philosophical  Magazine,  vol.  xxxiv.  p.  S59- 
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pis  really  existed,  1ml  no  coloured  streaks  if  such  fits  were 
■  ifiagitfary.     The  experiment  was  most  carefully  made, 

ippears  by  the  thirty-first  article,  and  no  symptoms  wh.W- 

lever  of  such   coloured   streaks  were   perceivable.     Hence 

"  e  author  considered  il    as  an  exp-.timentum  cruets,  dis- 

'in<r,  the  reality  of  the  Newtonian  (its. 

After  this  result  of  the  experiment,  and  the  admi.ssi 

f  the  retrosptcturs  as  above  quoted,  it  might  have  been 

axpectcd  that  thtv  would  no  longer  have  resisted  such  evi- 

IrJence,  or  the  just  conclusion  from  it: — but  no  such  thing ; 

v  find  them  disputing  the  point  as  much  as  ever,  by 

mmv  ussertinm  and  contradiction*,  as  totally  groundless   as 

Ithat  whose  fallacy  we  have  convicted  them  of.   Th«y  imme- 

Tdiately  alter  the  above  quotation,  now  allege,  that  on  ac- 

of  corpuscular  repulsions,  Etc.,  the  wedge  of  air  d< 
Iscribed  by  Dr.  Herschel  could  not  have  been  so  thin  i 
Ihis  measures,  which  before  they  did  not  challenge,  show 
lit  to  be;  or  so  thin  as  to  produce  streaks  accoidlng  to  the 
iNewtonian  doctrine  of  the  fits :  than  which  nothing  can 
| be  more  wide  of  the  fact. 

in  another  place,  we  frnd  something  prodigiously 
lincoDsistrntv.il'-,   all  this  contention  for  extreme  thinness 
lof  the  wedge,  before  it  Is   capable  of  showing  streak*.     In 
page  410,  where  the  retrospeetors  want  to  set   aside  Dr. 
Herschel 's  explanation  of  the  how- streaks  which    he  ha* 
shown  to  be  occasioned  by  the  application  of  a  plain  re- 
Iflecting  surtace  under  the  base  of  the   prism,  how  do  they 
Ida  so?     Still   by  resorting  to  the  Newtonian  doctrine  nf 
|the  fits.     And  now  they  would  have  these   bow-streaks  to 
duci'd   by  the  plate  of  air  between   the  base  of  the 
I  prism   and   the    reflecting   surface  applied  to  it,  in  conse- 
Irpience,  they  say,   of  the  great  thickness  of  this  very  plate, 
loeeasioncd  by  their  corpuscular  repulsions.     We  shall  say 
| no  more  of  such  flagrant  contradictions.      In  the  same 
in  the  concluding  paragraph,  page  412,  they  deny 
Ithat  what  Dr.  Herschel   calls  the  critical  separation  is  ca- 
llable of  producing  the  bows;   not  perceiving  that  sir  Isaac 
*- vton    has  explained  the  formation  of  his  blue  bow  on 
very  principle,  as  Dr.  Herschel    has   explained  his  red 
|  bow. 

In  short,  both  attacks  of  the  retrospeetors  abound  with 
limiUr  inconsistences  and  contradictions,  which  we  think 
wholly  undeserving  of  notice  j  as  with  such  opponents  w« 
I  consider  further  discussions  to  be  vain. 


$LIX.    jfepor/  fltad*  to  the  Prench  Instilute  on  a  Mem0 
of  M.  DfiLAnocHk  on  the  Air-bladder  of  FUhis.    &i 

G.  Ct  VIKR. 

1  hb  niathematicat  and  physical  this  instructed  Messrs, 

Lacepede,  Vauqnelin,  and  myself,  to  render  an  account  of. 

a  memoir  by  M.  Francis  Delaroche  oil  the  air-bladder  of 

wishes.  * 

As  several  naturalists  have  been  oF  late  eniplbyed  in  dl« 
fecting  their  attention  to  the  organ  which  is  the  object  of 
this  memoir,  and  to  its  functions,  we  do  not  think  it  wilt 
Be  improper  to  preface  our  report  by  a  historical  view  of 
what  nas  been  said  on*  the  Subject ;  a  recapitulation  fof 
which  M.  Delaroche  himself  hds  furnished  UsavUH  ampte 
Materials. 

The  air-ve&iel  of  fished  is*  too  remarkable,  it  strikes  the' 
eye  too  forcibly  on  the  first  opening  of  the  animal,  and  dit* 
fers  too  much  from  every  other  organ,  not  to  awaken  the 
attention  of  naturalists ;  but,  like  most  objects  hi  compara- 
tive anatomy,  it  has  long  produced  more  conjectures  arid 
hypotheses  than  exact  observations  and  experimental  re- 
searches. 

Rondelet  *  confined  him&lf  to  the  observation*  that  it 
existed  more  constantly  in  fresh  than  in  salt- water  fishty 
and  that  it  probably  serves  to  assist  them  in  swimming. 

Marcus  Aurelius  Severinus  risks  an  opinion  that  the  air 
of  this  vessel  was  produced  along  with  the  animal;  which 
proves  that  he  had  never  perceived  any  communication 
With  it  outwards. 

Gauthier  Needhant  (in  1668)  was  the  first  who  ehtered 
into  more  detailed  inquiries,  and  inserted  them  in  a  book, 
where  no  one  would  expect  to  find  them  ;  namely,  Defor* 
inato  fcetu  t.  Adopting  the  general  idei  of  the  utility  of 
this  bladder  for  swimming,  he  explained  how  flat  fish  are 
enabled  to  do  withoiit  it  ;  he  described  the  two  tunic*  of 
this  organ,  as  well  as  the  varieties  of  its  form,  and  the 
Origin  of  the  canal  of  Communication.  He  shows  that  the 
vessels  are  more  abundant  than  are  requisite  for  its  own 
nutrition ;  that  it  is  probable  that  Some  organic  function  is 
exercised  by  them,  and  that  the  blood  contained  in  them 
has  some  connexion  with  the  air :  but  judging  that  it 
would  be  difficult  for  the  air  to  penetrate  into  it  from  with* 
Out,  in  certain  fishes,  through  substances  whith  fill  the 

•  Hist.  Pise.  1 554,  pp.  5»  and  79. 

f  Bibltelh.  dt  Mafiget.  ii.  pp,  7  W  and  714. 
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If  Si-port  on  a  Memnir  of  M.  Delaroehe, 

.nrnatfh,  he  conjectured  that  this  fluid  is  secreted  there, 
id  that  it  proceed*  from  thence  into  the  stomach,  where? 

assists  in  the  procei? of  digestion:  he  even  points  out 
iC  red  bodies  which  operate  this  secretion  in  the  snake. 

Boreiiieapjaincd  in  detail,  in  1676,  the  method  in  which 
te  bladder  is  used  in  swimming.  He  observed  that  fishes, 
hose  air-bladders  burst,  remain  at  the  bottom  nf  the  wa- 
•j,  as  well  as  most  nf  those  which  are  naturally  deprived 
F  it  i  and  concludes  that  it  is  intended  lo  render  the  body 
F  the  fish  suffieter.ily  light  to  be  in  equilibrium  with  t&ie 
ater:  he  added,  that  by  compressing  the  bladder,  or  by 
>andoning  the  air  which  it  contains  to  its  elasticity,  the 


sh  can  augment  or  dimit 
isrit  it  in  its-  ascent  or  u 
toat  which  establishes  in  ■ 
Stween  the  air-bladder  am 
icd  of  varying'  or  rencwit 

To  conclude :  he  has  ne 
ructupe  of  the  bladder,  ■ 
lists,  and  those  in  which  i 

Redi  rewimea  tlie  observ 
■me  details  on  those  fishc. 
i  the  red  bodies  in  the  inte 
e  also  slated,  that  he  had 
>m  muni  cation   in  curtain  - 
was  his  Fault,  and  ibito 
istence  of  the  canal  ha* 
nong  some  others.     The™ 
nnd  in  a  book  entitled,  Obseri 
m  contemn  Ja>n  Its  shiimaiuc  viuans.     Florence,  1684. 

Kay  and  Williuighby,  without  matting  fresh  inquiries^ 
d  without  deciding  on  the  manner  in  which  the  air  is 
trnduced  into  the  bladiler,  disputed'  the  idea  of  this  air 
ing  used  in  digestim,  and  reduced  the  bladder  to  its  em- 
oyment  in  swimming,  according  to  lite  ideas  of  Borclli 
icy  insisted  on  the 


tal  specific  gravity,  and 
He  supposed,  that  the 
fishes  a  communication 
stomach,  must  be  a  me- 
lantily  of  air  *. 
ribed  the  varieties  of  the 
rmined  in  what  Sshes  it 
iling. 

:  Needham.  He  added 
have  no  air-bladder,  and 
several  of  thest  organs. 
souaht  for  the  canal  of 
-s ;  out  he  thought  (hat 
f  the  generality  of  the 
rued  to  the  present  time 
ks  nf  Redi  arc  still  to  he 
Us  Anxmaax  vi- 


muscles  peculiar  to  certain  vessels, 
the  red  bodies  in  the  interior  of  some 


,d  mistook  for  them  t 

hers  f. 

The.  same  opinion   on  the  use  of  the  bladder  was  sup- 

irted  by  Preston  f,  by  TerrauU^  and  by  Petit  ||.     Per- 

ult  made  the  important  observation,  that  there  are  fishea- 


•  Willnuglitr 
[   Phil.  Tran 


u:,pitc  llcb.  iii.  V«lii.  p.  S33  of  kit  Works,    l?2I. 
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to  4h*  Air-bladder  <f  Ff&eu  4fft 

Vitbout  any  canal,  and  that  it  is  in  the  latter  that  flie  fed 
bodies  are  found,  which  are  intended  for  the  separation  of 
the  air.  He  added,  that  in  those  which  have  a  canal,  th£ 
air  does  not  issue  from  the  bladder,  although  it  be  coot* 
pressed ;  a  remark  too  much  generalized. 

Petit,  on  the  contrary,  thought  he  had  discovered  in  tbt 
canal  of  the  carp,  valvuii  which  admit  of  the  air  escaping* 
but  not  of  returning. 

Notwithstanding  the  observation  of  Perrault,  Artedi  sjfll 
ascribed  to  all  bladders  a  canal  destined,  according  to  biny 
for  the  introduction  of  air:  but,  with  the  exception  of  Bo* 
relli's*,  there  is  no  opinion  given  respecting  their  use. 

It  is  the  same  case  with  Gouan,  Bloch,  and  a  variety  of 
other  authors,  who  add  nothing  in  other  respects  to  the 
details  previously  acquired. 

But,  admitting  in  its  fullest  extent  this  chief  employment 
of  the  air-bladder,  we  might  still  suppose  it  to  have  acces* 
«ory  uses,  and  in  particular  we  must  defer  giving  any  opi- 
nion as  to  the  origin  of  the  air  which  it  contains. 

This  was  the  conduct  pursued  by  Vicq  d'Azyr  in  1773  J« 
He  imagined  that  the  air  originated  in  the  stomach,  from 
whence  it  entered,  charged  with  nutritive  particles,  into  the 
air-bladder,  in  order  to  be  absorbed  by  the  vascular  system* 
He  was  followed  by  Broussonnet  in,  this  idea§  under  some 
modifications. 

Erxiebeu  entertained  the  same  idea  respecting  the  propa- 
gation of  the  air;  bat  as  to  its  uses  be  followed  the  common, 
opinion  |j. 

These  three  anatomists  seem  to  have  been  ignorant  that 
the  communication  between  the  stomach  and  the  air-blad* 
der  is  frequently  wanting. 

This  is  strongly  insisted  upon  by  Koehlreuter  f  in  an  ana* 
tomical  description  of  the  lotus.  After  having  ascertained 
the  defect  in  the  canal,  and  that  a  number  of  ether  fishe* 
are  also  without  it,  and  after  having  described  the  organU 
zation  of  the  red  bodies,  he  maintained  that  the  air  is  sepa- 
rated from  the  blood  in  the  bladder.  He  thought  his  sy- 
stem was  new,  not  having  read  the  writings  of  Perrault  and 
Need  ham. 

Leske  adopted  the  opinion  of  Kaehlreuter  **• 

•  Paries  Pitr.  1738,  p.  96.  f  Hut.  de$  Pnis*m*.  1770,  p.  81. 

|  Mi'moire*  presentdf,  tome  ▼«.;  and  bit  Physiological  Works,  tome  ii.  p. 90S. 
$  Var.  Posit,  mr.  Rnpir.  sect.  v. 

J  1 776,  in  a  memoir  on  the  subject;  and  also  in  his  Natural  History,  edit. 
1797,  p.  279. 

J  iVui/.  Cvmm.  Petrppelit.  tome  xix.  1775*        **  Hut.  Nat,  17&4,  p.  390. 

Ts  Monro, 
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Monro,  who  in  his  work  on  fishes  ought  to  have-  thrown 
k  great  deal  of  light  an  this  subject,  has  added  but  little  tn 
IvBat  was  known  before  on  this  subject.  He  made  the 
Barm:  distinction  with  Perrault  between  bladders  with  secre- 
lory  red  bodies  which  have  no  canal,  and  those  which  have 
}  canal  and  want  these  bodies  ;  but  he  does  not  mention 
ench  anatomist ;  perhaps  because  he  had  never  read 
Iny  of  their  works  on  the  subject. 

He  remarked  that  the  genua  anguilla  formed  an  excep- 
an  to  the  rule,  from  having  the  canal  and  red  bodies. 
1th  respect  to  the  other  parts  of  the  question,  he  did  not 
cide  upon  the  use  of  the  bladder  ;  and  merely  inquired, 
If  fishes  could  not,  in  swallowing,  distinguish  the  bubbles 
If  air  from  the  mass  of  water,  and  make  Them  pass  in  pre- 
ference into  this  organ. 

Fischer,  now  professor  at  Moscow,  published  in 
I  795,  at  Leipsic,  a  particnlar  dissertation  on  this  subject ;  in 
which  after  having  given  an  extract  of  the  writings  of  his  pre- 
decessors, and  having  communicated  his  own  observations 
|>;  the  carp  and  the  tench,  he  hazarded  the  opinion,  that 
|hc  air-bladder,  independent  of  its  uses  for  motion,  is 
o  a  supplementary  organ  of  respiration,  destined  to  ab- 
lorb  the  oxygen  from  the  atmospheric  air  contained  in  wa- 
it;-, as  the  gills  are  destined,  according  to  him,  to  absorb 
Tie  oxygen  of  the  water  itself,  by  decomposing  it. 

I  M.  de  Lacepede  supposes,  that  certain  tithes  may  at 
least  fill  their  bladder  with  the  cases  resulting  from  the 
Wecomposit'ions  which  their  respiration  occasions.  He 
lught  that  it  was  frequently  hydrogen  with  which  it  was 
Elled,  and  he  mentioned  tenches  in  which  he  had  collected 
precisely  this  kind  of  gas, 

finally,  M.  Duvernoy,  editor  of  that  part  of  Cuvier's 

mpa'rativc  anatomy  which   has    for    its   object    the  air- 

fladder  of  fishes,  adopted,  in  common  with  M.  Cuvier, 

he  opinion  of  Nei'dham   and    Kcehlreuler,   that  the  air  is 

odueerl  in    the  bladder  by  secretion.     He  also  described 

mc  of  the  organs  of  this  secreiion  in  fishes  not  before 

Itbserved  ;  but,  from  too  much  precipitation,  he  forgot  to 

ncc  the  principal  argument,  founded  on  the  absence  of 

mal  of  communication  in  many  species,    tie  concludes, 

lheabsenceof  the  vessel  itself' in  fishes  belonging  indis- 

inately  to  all  descriptions  of  families,  and  even  to  ge- 

icra  the  other  species  of  which  are  furnished  with  it,  that  its 

mctions  cannot  be  very  essential  to  lift.     By  comparing 

s  proportional   volume  with  the  nature  of  the  movements 

f  every  fish,  and  by  examining  the  supplementary  means 

granted 
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granted  to  those  who  have  it  not,  and  the  various  effects  of 
those  means,  he  arrives  at  the  conclusion'  that  it  is  esscnr 
tially  an  organ  connected  with  loco-motion. 

He  expresses  his  astonishment  at  the  discordance  between 
the  analysis  hitherto  given  of  the  air  contained  in  this  blad* 
der;  some,  like  M.  Fourcroy,  having  found  hardly  any  thing 
but  azote;  others,  like  M.  Configliati,  having  found  a* 
much  as  40*0  of  oxygen ;  while  others,  like  Mr.  Broadbeh} 
found  the  quantity  variable  in  thfc  same  kind  of  fish  ac- 
cording to  circumstances.  M.  Duvernoy  conclude*  with 
suggesting  that  chemists  should  inquire  into  the  cause* and 
limits  of  these  variations  ;  a  precise  knowledge  of-  whick 
eould  .alone  decide  a  great  number  of  the  questional 
dispute.  ■ ; 

Messrs.  Geoffroy  and  Vauquelin  on  one  hand,  >iwt4 
M.  Biot  on  the  other,  have  recently  made  a  great  pan**of. 
the  experiments  which  were  pointed  out  as  requisite  Tby 
M.  Duvernoy.  ;.-« 

M.  Biot,  in  his  first  voyage  to  Ivica,  examined  the  atMA/ 
the  bladder  of  several  fishes  of  cbe  Mediterranean,  and  found 
that  it  varied  from  pure  azote  up  to  87  O  of  oxygen,  with 
very  little  cajfcontc  acid,  and  without  any  hydrogen*  aad 
that  in  general  the  oxygen  is  the  more  abundant,  in  costo 
parison  to  the  azote,  as  the  fish  cornea  from  a  greater  depth* 
although  the  water  at  these  great  depths  does  uot  contain  * 
purer  air  than  that  which  is  at  (he  surface. 

He  also  made  the  curious  observation,  I  hat  in  fishes  sud- 
denly drawn  from  a  great  depth,  the  air-bladder  ceasing  Id 
be  compressed  by  the  enormous  column  of  water  which 
bore  upon  it,  is  dilated  so  suddenly  that  it  tears  the  intet? 
tines,  and  is  ejected  from  the  mouth. v  As  to  the  origin  of 
the  air  contained  in  it,  he  seems  to  think  it  has  been  se- 
creted. 

The  experiments  of  Messrs.  Vauquelin  and  Geoffroy,  pub* 
lished  by  M.  Biot,  confirm  his  own  on  the  subject,  ao  fat 
as  the  fishes  on  which  they  were  made,  living  in  our  fresh 
waters  and  at  very  small  depths,  geve  but  very  little  oxygeiu 
They  agree  also  with  other  more  ancient  experiments  of 
M.  Fourcroy,  who  had  found  nothing  in  the  bladder  of  the 
carp  but  azote  almost  pure,  and  with  the  analysis  made 
by  M.  Humboldt  of  the  air  in  the  bladder  of  the  cvmnotus 
elect ricus,  which  consisted  of  96*0  of  azote  and  40*0  of 
oxygen. 

Such  was  the  whole  of  our  knowledge  of  the  air-bladder 
of  ft* he*  when  M.  Delaroche  read  his  memoir  to  the  Insti- 
tute £ut  m  order  to  complete  ihenerics  of  facts  which  are 
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is  in  forming  an  opinion  of  his  theory, 
say  a  few  words  upon  two  memoirs  puii-. 


■ecessary  to  gun 
le  think  it  right 
Balled  since. 

I  One  of  these,  by  M.  Geoffrov,  refers  to  an  earlier  memoir, 
mx  which  he  develops,  anatomically,  the  means  hy  which 
lie  fish  compresses  or  relaxes  its  bladder,  in  order  to  descend 
Ir  ascend.  Indeed,  he  says  at  the  same  time,  in  the  inlro- 
(uction  of  his  memoir,  that  the  Madder  is  by  no  means  an 
Irgan  of  motion  by  itself;  but  this  is  because  he  thought 
■hat  those  who  regarded  it  as  such,  suppose  that  it  is  dilated 
lv  the  increase  of  the  air  which  it  contains,  and  vice  versa, 
Ir:  opinion  which  no  person  seems  to  have  entertained ;  for  it 
I  always  by  the  action  of  the  muscles  that  it  has  been  made 
li  be  compressed  or  dilated:  on  this  subject,  therefore, 
If.  GeorTroy  is  really  of  the  opinion  of  Borelli,  which  is 
lie  commonly  received  idea. 

I  The  other  memoir  to  which  we  have  alluded,  is  by  Messrs. 
(lumbuldt  and  Provencal,  and  has  for  its  chief  object  the 
aspiration  of  fishes .  but  these  authors  have  naturally  been 
(d  to  examine  llie  air  in  the  swimming-bladder. 
I  They  operated  upon  river  fishes,  and  found  the  air  vari- 
able in  composition  from  Qo-O  of  azote  to  67*0.  They  have 
(bserved  as  much  as  5'0  of  carbonic  acid.  They  made 
lame  tench  respire  hydrogen,  and  yet  their  air-bladders 
("hen  examined  exhibited  none :  by  keeping  them  in  oxygen, 
(owever,  the  proportion  of  the  oxygen  in  the  bladder  was, 
lame  what  increased.  On  removing  the  bladder  from  them, 
■Key  were  not  prevented  from  producing  by  their  respiration 
■he  ordinary  effects  upon  the  atmosphere;  they  were  even 
■bit  to  raise  themselves  in  the  water,  although  they  gene- 
Billy  remained  at  the  bottom  of  the  vessel. 
I  Thus,  in  the  numerous  works  we  have  analysed,  almost 
(very  possible  hypothesis  has  been  proposed,  attacked,  or 
(efended,  and  examples  have  been  given  of  almost  all 
■he  combinations  of  organization  thai  could  be  devised. 
11.  Delaroche  had  only  thei  efore  to  examine  these  organixa-  ' 
(ods  a  liltie  further,  in  order  to  reduce  them  to  general 
(lies,  and  to  weigh  over  again  the  arguments  advanced  for 
(r  against  every  hypothesis. 

(  Let  us  see  how  he  has  acquitted  himself  of  this  task. — 
(  His  residence  at  Ivica,  Formentero,  and  on  the  cuast  of 
(pain,  with  Messrs.  Biot  and  Arrago,  having  furnished 
lim  with  opportunities  of  examining  a  great  number  of 
Mediterranean  fishes  not  to  be  seen  any  where  else,  and 
(teir  air-bladders  having  chiefly  occupied  his  attention,  he 
(utuiuued  Ins  inquiries  after  his  return,  on  our  common 
(  fresh- 
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fa*b-  and  salt-water  fishes :  hence  he  has  furnished  upw/tfii 
of  fifty  particular  descriptions  of  the  air-bladders  of  as  many 
species  of  fish,  several  of  which  have  not  hitherto  been  de- 
scribed. These  descriptions,  added  to  those  which  former 
authors  had  given  of  some  species  which  M.  Delarocbe 
could  not  find,  form  the  materials  of  bis  present  memoir) 
and  he  has  placed  his  own  at  the  end  of  the  work,  as  ip 
jnany  proofs  of  the  general  propositions  which  he  lays  do^reu 

\xi  the  body  of  the  memoir  he  treats  successively  of  the 
anatomical  structure  of  the  air-bladder,  of  the  nature  of  the 
sources  of  (the  air  which  it  contains,  and  of  the  functions 
which  it  exercise** 

He  speaks  in  the  first  place  of  its  existence,  4pd  rives 
a  list  of  those  fishes  which  have  it,  and  of  those  in  which 
it  is  wanting,  v  The  results  of  this  list,  which  adds  several 
species  to  those  which  had  already  been  adduced  with  respect 
,to  this  subject,  are  nearly  the  same  which  bad  been  already 
drawn;  namely,  that  the  existence  or  non-existence  of  tile 
bladder  does  not  correspond  with  the  other  affinities  of  dn» 
ganization  which  connect  fishes  with  each  other. 

He  afterwards  speaks  of  the  various  situations  of  the 
bladder,  of  its  variation  in  size,  and  in  the  configuration 
of  its  tunics,  (an  article  in  which  he  compares  the  internal 
membrane  to  the  serous  membranes)  ;  and  finally,  of  the 
particular  muscles  which  it  has  in  several  fishes;  and  be 
gives  a  more  detailed  description  of  these  muscles  than  it 
to  be  found  in  the  comparative  anatomy  of  M.  Cuvier.     . 

What  he  says  on  the  subjects  of  the  canal  of  communi- 
cation also  presents  a  great  number  of  novelties.  On  this 
bead  he  has  made  some  very  acute  remarks,  and  has  as* 
certained  that  tins  canal  is  wanting  in  the  greater  part  of  sea 
fishes.  He  did  not  find  it  in  any  of  the  jugular  or  thoracic 
classes,  which  compose  nearly  three-fourths  of  the  total 
species  of  fishes  with  which  wc  are  acquainted.  The  lee* 
lures  on  comparative  anatomy  bad  assigned  this  canal  to  the 
MTtmosccpe,  whicb  is  a  jugular ;  but  according  to  M.  Dela- 
(ocbe,  the  authors  of  this  work  have  made  new  inquiries, 
and  found  that  they  were  mistaken. 

M».()e]aroche  has  stutiitct  in  a  particular  manner  the  red 
bodies  with  which  certain  bladders  are  furnished.  He  found 
them,  like  Perrault  and  Monro,  in  all  those  which  want  the 
canal  of  communication,  and  in  the  angtwlla  genus  although 
furnishe4  with  tbis^canal. 

Our  authoi  gives  a  very  detailed  description  of  these  bo* 
dies,  in  the  goat,  tbe  trigli,  the  perches,  some  labri  and 
fhofacentres,  as  well  a*  in  tbe  at  her  ma  rhepsetus,  the  blewnru 

physisB 
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Wiysis,  the  orpkius  or  esox  helonus,  and  lastly  in  the  eel  ami 
lie  conger. 

I  We  have  verified  that  part  of  the  descriptions  which  re- 
l-is  to  the  species  with  which  we  are  familiar,  or  could  pro- 
lure,  and  have  found  them  generally  correct. 
I  It  appears  to  us,  however,  that  M.  Delaroche  grants  too 
Ireat  a  homogeneity  to  the  inner  texture  of  these  bodies. 
Ime  of  our  number,  who,  along:  with  M.  Duvernoy,  re- 
lent! y  made  some  inquiries  In  order  to  verify  this  point  of 
■natomy,  found  these  bodies  in  the  larger  fishes  formed  of 
fbbes  flattened  like  ribands,  placed  almost  parallel  on  each 
Blher,  very  distinct  from  one  another  hy  clearly  marked  in- 
IbrvalB,  and  proceeding  obliquely  in  various  directions  from 
I  e  proper  membrane  to  the  internal  membrane  of  the 
ladder. 

I  The  distribution  given  by  M.  Delaroche  of  the  vesseif 
Ihich  issue  from  the  red  bodies  of  the  eel,  and  from  those 
I '  '  return  to  it,  has  also  been  verified,  and  found  cor- 
I  <  ■ ;  but  he  passes  rather  too  hastily  over  (he  red  body  it- 
wlf,  which  is  also  divided  into  flakes,  separated  by  intervals, 
Ihich  are  frequently  found  filled  with  blood. 
I  In  short,  Messrs.  Cuvier  and  Duvernoy  think  they  have 
l>i!!'il  strongly  marked  relations  in  the  rca  bodies  of  fishes 
with  the  cavernous  bodies ;  but  their  inquiries  posterior  ti> 
lie  memoir  of  M.  Delaroche,  are  only  brought  forward 
lere  that  the  Institute  may  not  be  ignorant  or  what  has 
lecn  done  on  this  interesting  subject.  A  full  account  of 
lieir  experiments  "ill  shortly  appear. 
I  The  author  of  the  present  Memoir  speaks  only  from  the 
lectures  in  comparative  anatomy  as  to  certain  branching 
lir-bladders,  entirely  peculiar  to  one  species  of  fish. 
II.  Cuvier,  who  had  described  them  when  on  the  sea  coast, 
where  he  had  no  books  from  which  to  determine  ihe  spe- 
I  of  the  fish,  thought  "it  was  the  perca  labrax ;  but  other 
laluralists,  besides  himself,  have  since  sought  for  it  in 
lain  in  the  fish  so  called  in  the  systems  of  ichthyology. 
By  unexpected  good  fortune,  the  true  fish  which  was  the 
lubject  of  observation  was  brought  to  Paris  some  lime 
Igo,  ■'-•■■■■■  proved  (o  belong  to  the  rare  species  denominated 
ly  M.Licepedec/jcf/w/f/j/cra,  or  sea  eaglet,  but  which  ought 
I  be  placed  among  the  cnitropommes,  beside  the  lalrax. 
I  The  bladder  of  this  fish,  unique  of  its  kind,  will  be  pre- 
lentcd  to  the  Institute  along  with  a  description  hy  M.  Du- 
lernoy,  and  which  will  be  more  minute  than  any  hitherto 
liven  under  less  advantageous  circumstances. 
I  Iti  his  analysts  oi  the  air  contained  in  the  bladder,  M. 
I  Delaroche 
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Delaroche  confirms  in  general  the  experiments  of  M.  Btotf 
adding, .that  besides  the  various  degrees  of  depth  at  which 
fibhes  live,  there  are  other  causes  which  concur  to  vary  th# 
proportions  of  the  gases  in  their  air-bladders.  Thus,  of 
two  fishes  caught  on  the  same  spot,  one  has  given  40*0  and 
the  other  scarcely  40  pf  oxygen.  M.  Delaroche  also  rec- 
tifies the  idea  that  M.  8iot  nad  given  of  the  eruption  of 
the  bladder  from  the  mouth,  in  nshes  drawn  up  suddenly  . 
from  great  depths,  when  he  says  that  a  rupture  of  the  blad~ 
der  then  takes  place,  and  that  it  is  the  air  which  forces  up 
the  stomach  to  the  mouth.  As  to  the  source  of  this  air* 
our  author  (like  Needbam,  Perrault,  Monro,  Koehlreuter*. 
Duvernoy  and  Cuvier,)  thinks  it  is  produce*)  iq  the  interior, 
of  the  bladder  by  a  secretion  of  an  unknown  nature,  of 
which  the  red  bodies  seem  to  be  the  organ*  iq  stich  fisbef 
as  have  these  bodies. 

It  is  unnecessary  to  ask  for  a  proof  of  this  opinion  is 
Wishes  which  have  no  exterior  canal,  for  in  them  it  is  der 
jnonstrated  by  itself.  We  might  also  fairly  extend  it  te 
those  which  have  a  canal  and  red  bodies,  like  the  eel. 

But  in  those  which  want  (he  red  bodies,  as  we  mud 
admit  a  new  kind  of  exhalation,  the  analogy  no  longv 
lakes  place  completely  ;  and  perhaps  many  persons  wonld 
be  equally  willing  to  have  recourse  to  the  atrial  canal,  in  so 
much  as  it  always  exists  in  this  description  of  fishes.  As 
£shes  of  the  same  family  frequently  have  the  air-bladder, 
and  others  want  it,  it  is  probable  that  its  functions  may  be 
supplied  by  different  means. 

M.  Delaroche*  without  considering  that  question  as  at  all 
decided,  nevertheless  supports  the  argument  of  analogy, 
from  the  difficulty  which  any  given  gas  would  have  in  many 
species,  in  penetrating  into  the  bladder  by  the  canal ;  from 
the  still  greater  difficulty  which  it  would  have  of  arriving 
pure,  particularly  whei>  it  was  requisite  for  it  to  pass  through 
the  substances  contained  in  the  stomach 5  and,  lastly,  from 
the  difficulty  of  knowing,  from  whence,  or  by  what  mecha- 
nism, the  fish  could  procure  it  from  nature,  in  order  to  intro~ 
duce  it  into  its  bladder  at  great  depths,  where  it  is  so  fre- 
quently and  so  long  retained. 

The  habit  in  which  physiologists  are  of* seeing  matters 
pf  every  kind  come  out  of  the  blood  by  secretions^  renders 
them  on  the  contrary  very  easy  as  to  this  kind  of  produc- 
tion ;  and  iu  fact  there  is  no  real  difficulty  on  the  subject, 
pince  azote  jwid  oxygen,  which  compose  the  air  in  the  blad- 
der, exist  abundantly  in  the  blood. 

Bpi  4  raty  be  pkgd ;  Jf  t^e  gas  be  exhaled  or  separated 

from 
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Ifrom  the  blood,  wherefore  dogs  it  vary  so  much  when  the 
greater  part  of  the  other  secretions  are  so  constant  in  their 
?     Above  all,  how  can  the  animal  bodv,  so  greedy 
F  oxygen  in  general,  exhale  it  so  precisely  at  depths  where 
u--  the  fewest  methods  of  getting  it  from  the  external 
medium  ?    M.  Delaroehe,  who  puts  these  questions,  admits 
,  is  difficult  to  answer  them  satisfactorily. 
He  afterwards  proceeds  to  the  uses  of  the  air-bladder. 
From  its  absence  in  many  fishes  taken  indiscriminately 
Ifrom  all  classes,  he  concludes,  with  the  authors  of  the  com- 
narative    anatomy,  that  it  cannot  hold  an  important  place 
In  the  vital  functions;  and  this  makes  him  reject  all  neces- 
sary connexion  between  the  air-bladder  and  respiration. 

He  would  have  even  been  inclined  to  conclude,  from  ita 
solute  stoppage  in  the  greater  number  of  fishes  that  are  fur- 
bished with  it,  that  it  could  not  in  general  be  employed  in 
phe  absorption  of  any  useful  matter,  in  the  excretion  of 
my  injurious  substance,  nor  even  in  the  production  of 
a  substance  to  be  employed  in  some  other  part  of  the  body; 
l>ut  that  it  is  solely  by  itself  as  the  air-vessel,  and  in  its  qua- 
lity of  considerable  capacity,  filled  with  a  light  elastic  sub- 
stance that  it  may  be  useful  to  the  fish. 

Now  in  this  respect  it  can  only  have  a  mechanical  use, 
§ither  with  respect  to  its  station  or  movement. 

M.  Delaroehe  in   the  first  place  ascertains  its  use  in  the 
fttation,  and  admits  that  it  serves  to  render  the  whole  fish 
specifically  lighter,  and  to  place  it  in  equilibrium  with  the 
iter  in  which  it  is  suspended. 

This  is  one  part  of  the  most  generally  received  opinion; 

it  it  is  clear  that  the  necessity  of  the  bladder  for  this  sole 

.rrpose    is  any    thiog   but  demonstrated.     Nature  would 

|aiher  have  made  all  fishes  of  the  same  gravity  as  the  water, 

has    done  with   those  fishes  that  have  no  bladders  i 

lli'i.-.  the  common  opinion  is  also  composed  of  two  other 

^ntegrant    parts  equally -necessary  with   the  former.     The 

"  ;,  that  the  fish  can  compress  as  it  pleases,  to  a  certain 

■xtent,  its  bladder,  or  dilate jt J  which  we  prove  bythepe- 

:u!iar  muscles  with    which  the  bladder  is  furnished  in  cer- 

ain  fi&lies,  and  by  the  mediate  action  which  the  sides  and 

■he  muscles  of  the  abdomen  exercise   on  it  in  all  those 

>hich  have  it. 

M.  Delaroehe  also  adopts  this  second  part  of  the  common 
opinion. 

J  He  thinki  even  that  it  is  in  this  way  the  fish  supplies, 
then  it  rises,  the  pressure  exercised  on  its  bladder  in  deep 
later  by  the  column  of  water  above  it.   Were  it  otherwise, 

thf 
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the  air,  which  would  be  no  longer  compressed,  would  b* 
too  much  dilated,  and  would  render  the  fish  too  light,  or 
wen  produce  some  rupture,  as  happens  to. fishes  drawft 
suddenly  from  great  depths. 

But  who  is  there  who  is  not  aware,  that  this,  on  the  part 
of  nature,  would  be  correcting  very  clumsily  a  defect  which 
she  might  have  refrained  from  introducing  at  all  into  her 
work  r  She  had  only  to  give  no  air  bladder-at  all  to  ffcbes; 
and  we  have  seen  that  sne  need  not  have  done  so  to  place 
them  in  equilibrium  with  the  water :  in  that  case  she  Would 
no  longer  have  required  the  apparatus  of  compression* 
which  has  been  supposed  as  serving  only  to  correct  die  in* 
Convenience  of  an  useless  bladder. 

Thus  we  are  of  opinion  that  the  third,  and  the  chief 
part  of  the  commonly  received  opinion,  in  reality  resolve* 
the  problem :  we  mean  that  part  of  it  which  says,  that  the 
bladder  is  placed  there  to  assist  the  fish  in  ascending  and  de- 
scending, according  as  it  is  compressed  and  dilated ;  and 
we  confess  that  we  do  not  see  why  M.  Delaroche  should 
reject  this  use  of  the  bladder,  to  which  the  two  others  are, 
in  our  opinion,  merely  accessaries. 

That  the  fish  has  strength  sufficient  to  enable  it  to  de- 
scend, clearly  results  from  what  M.  Delaroche  himself  ad- 
mits ;  for  if  the  fish,  which  ascends  30  feet  for  example 
(and  it  is  difficult  not  to  believe  that  many  fishes  can- 
ascend  that  height  without  any  accident),  if,  we  say,  such  * 
fish  has  sufficient  strength  to  compress  its  bladder,  by  means 
of  its  muscles,  to  the  same  degree  that  the  30  feet  of 
water  formerly  did,  it  is  evident  that  a  similar  fish,  sup* 
posed  to  be  in  equilibrium  at  the  height  to  which  the  forme? 
ascended,  will  also  have  sufficient  strength  to  compress  its 
bladder,  as  much  as  would  the  addition  of  a  weight  of  30< 
feet,  and  that  there  would  result  from  such  a  compression 
or  diminution  of  volume  more  than  sufficient  to  force  it  to* 
descend. 

M.  Delaroche,  against  this  most  essential  part  of  the  vul- 
gar opinion,  advances  only  a  single  objection,  which  b« 
borrows  frorh  M.  Fischer :  this  is,  that  the  variation*  of  spe- 
cific gravity  which  may  result,  with  respect  to  the  total 
body  of  fishes,  from  the  variations  of  the  volume  of  the 
bladder  being  very  small,  the  ascents  6r  descents,  which 
are  the  consequence  of  it,  could  not  but  be  very  slow : 
but,  besides,  the  circumstance  of  these  variations  never 
having  been  yet  measured,  no  person  has  ever  said  that 
the  bladder  cannot  be  aided  in  this  function  by  other  or- 
ga&f.    Those  fishes  which  have  no  bladder,  ascend  and 

descend, 
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lescend  very  well,  although,  oilier  circumstances  considered; 
Tathermore  tardily.     Now  those  which  havea  bladderhave^ 

In  addition,  nil  the  organs  employed  by  those  which  hare 
lone,  and  they  can  use  them  like  the  others. 

\  One  difficulty  which  we  have  sometimes  heard  started,  is 
Jo  ask  how  a  fish,  when  it  wishes  to  ascend  iYom  the  hot  torn 
m  the  sea,  can  find  strength  to  raise  up  by  means  of  its  sides, 
Br  generally  of  its  integuments,  the  enormous  column  of 
Tau  r  which  lies  upon  it,  in  order  to  permit  its  bladder  to 

lilate.  But  as  this  vessel  is  already,  by  its  compression,  in 
Equilibrium  with  the  water  which  presses  it,  the  least  effort 
Is  sufficient ;  and  even  this  effort,  however  Email,  is  never- 
theless necessary,  that  the  6sh  may  only  rise  a  lew  feet  by 
Wie  means  which  are  common  to  it  with  the  fishes  without 
lladdcr:  instantly  its  bladder,  being  lesscompres.-ed,  will  be 

oo  much  dilated  ;  and,  according  to   M.  Delaroche's  own 

ixperiments,  it  will  carry  it  precipitately  upwards,  and  burst 
Its  entrails  if  it  dues  not  speedily  close  it.  This  second 
Ibjection  is  refuted  therefore  like  the  former. 

Thus  wethink  we  ought  to  adhere  to  the  idea;  of  Borell  i , 

is  to  the  use  of  the   air-vessel  of  fishes ;  but  although  we 

Biffci  in  opinion   from  M.  Delaroche  on  this  point,  we  do 

hot  the  less  regard  his  Memoir  as  worthy  of  approbation, 
■roni   the  great  number  of  new  and   correct  observations 

pvhich  it  contains,  as  to  the  anatomical   structure  of  the 

ladder,  as  well  as  upon  the  nature  and  sources  of  the  air 

Jvhich  it  contains  ;  and  we  have  the  honour  to  recommend 

lhat  it  should  he  printed  among  the  Memoirs  of  Savant 

Etrangers.     Signed, 

Lacbpede,  Vauquelin,  C«v 


L.  Notices  respecting  New  Books. 

1b.  Accrjfci  has  just  published  a  "Manual  of  a  Course 
Maf'  Lectures  on  Eipi  n 'm< utal  Chemistry  and  en  Mineralogy  ; 
containing,  in  the  Form  of  Axioms  and  concise  Outlines,  the 
WElemertts  and  fundamental  Truths  of  chemical  and  minerw 
Wogical  Science  :  intended  to  illustrate  the  Lectures  on  these 
mBranckes  "J  Knowledge  in  the  Theatre  of  the  Surry  Institw 
ion;  with  an  Account  of  the  Action  of  cliemical  Tests  and 
Modes  of  applying  them  in  the  Practice  of  the  Scie7iee," 

The  very  full  title  of  this  little  work  (about  230  page* 
nnall  12mo.)  sufficiently  explains  its  object.  The  author 
fctates  that  in  writing  it  he  has  endeavoured  to  exhibit,  to 
kh«  learner,  those  "  important  facts  and  fundamental  doc- 

trinei 
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limes  which  constitute  the  theory  of  the  scie&ee.  The  tewar 
of  chemical  action,  which  befall  all  bodies  comprehended 
under  the  chemical  domain  of  nature,  have  been  detailed  in 
the  synthetic  form  of  propositions — the  natural  history  of 
the  most  characteristic  bodies  stated — the  processes  em- 
ployed in  the  laboratory  for  obtaining  them/  described-^- 
ana  their  physical  and  chemical  attributes  pointed  out,  so 
to  interest  the  mind,  and  fix  the  doctrines  in  the  memory 
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LI.  Proceedings  of  Learned  Societies. 

ROYAL  SOCIETY. 

JVxarch  28. — The  President  in  the  chair.  A  letter  from 
Mr.  Groombridge  to  the  Astronomer  Royal  was  read  on* 
the  refraction  of  light.  The  author  determines  the  mean 
astronomical  refractions  from  the  observations  of  fifty 
circumpolar  stars ;  as  also  from  the  zenith  distance  of  the 
sun  at  the  solstices.  The  auantity  he  assumes  at  45°  is 
56|" ;  and  this  is  corrected  oy  the  difference  of  the  errors . 
of  the  co-latitude  thence  found.  The  mean  refraction  at 
45°  the  author  states  to  be  58*107"  x  tang,  zenith  di- 
stance, —  3  times  the  refraction.  He  then  corrects  th* 
formula  of  Bradley,  by  comparing  the  mean  refraction  of 
the  pole  star  with  stars  at  low  altitudes ;  whence  he  deter* 
mines  the  refraction  from  the  zenith  to  the  horizon  to  be 

58' 119"  x  tang  2  —  3*36  r,  and  which  he  shows  to  agree 
with  the  new  French  tables,  by  a  more  simple  formula 
than  that  of  M.  de  la  Place.  The  author  also  proposes  a 
correction  for  the  thermometer,  drawn  from  his  observa- 
tions ;  something  differing  from  that  of  Dr.  Bradley. 

April  4. — A  letter  from  Mr.  Brinckley  of  Dublin  to  the 
Astronomer  Royal  was  read,  stating  the  discovery  of  the 

Karallaz  of  the  annual  orbit  of  13  circumpolar  stars,  which 
e  has  found  to  be  2}  seconds :  he  also  ascertained  their 
refraction  somewhat  similar  to  that  of  Mr.  Groombridge. 
The  letter  concluded  by  saying,  that  the  writer  is  pursuing 
his  researches  in  order  to  verify  the  discovery  here  an- 
nounced. 

Some  observations  on  the  gizzards  of  swans,  geese,  and 
herbivorous  fowls,  compared  with  those  of  turkeys,  were 
communicated  by  Mr.  Home.  They  consisted  of  a  brief 
description  of  the  process  of  mastication  and  digestion  im 
ruminating^  animals,  by  chewing  their  food  slightly,  then' 
wallowing  it  afterwards,  bringing  it  tip  in  round  baiW^ 

mixing 
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ljting  them  with  saliva,  and  finally  passing  them  la  thtf 
^irth  stomach,  there  to  be  digested.  The  process  of  di- 
i  in  geese  and  swans  is  extremely  slow,  as  it  is  ef- 
lited  by  [he  action  solely  of  the  muscles  of  their  stomachs. 
Ir.  Home  examined  the  structure  of  their  stomachs  by 
ling  ihem  with  plaister  of  Paris,  and  boiling  them  ;  when 
liy  appeared  composed  of  straight  muscles  united  by  fila- 
mts,  as  observed  by  Spallanzani. 

April  11. — A  part  of  a  curious  paper  by  Mr,  Macartney 
I  luminous  animals  was  read.  Mr.  M.  took  a  brief  review 
1  the  different  creatures  in  the  animal  kingdom  which 
lit  light,  whether  in  or  out  of  the  sea,  as  the  lampyris, 
lgora,  &c.  He  examined  minutely  the  assertions  of  some 
Eiich  naturalistSj  who  maintain  that  common  earth  worms 
Ire  occasionally  appeared  luminous,  and  proved  that  they 
;n  founded.  The  luminous  appearances  in  the  sea,  which 
Ire  been  so  often  noticed,  and  yet  so  imperfectly  explained, 
(re  next  discussed  ;  and  also  now  far  it  is  probable  that 
n  of  light  depends  on  the  will  of  the  insect ;  and 
lether  nature  has  given  this  faculty  to  females  in  order 
(attract  the  males  to  them,  as  has  been  alleged. 
|The  reading  of  the  remainder  of  this  paper  was  postponed 
1  next  meeting,  and  the  society  adjourned  till  the  3d  of 

fy- 

SOCIETY  OP  ANTIQUARIES. 
Monday,  April  23,  being  St.  George's  Day,  the  Society  of 
lliquarics  met  at  their  apartments  in  Somerset -pi  ace,  in 
Irsuancc  of  their  statutes  and  charter  of  incorporation^ 
lelcct  a  president,  council,  and  officers,  of  the  society  for 
T1  year  ensuing:  w  hereupon 

|     most  noble  Ctorge,  marquis  of  Townshend  and  earl 
of  Leicester, 


A.  R.irnard, 


RV.  Br 


so.. 


r  11.  C.  Englefield,  hart. 
nthany  Hamilton,  D.L\ 
lii  i'I  the  council 


William  Hamilton,  esqf. 
Samuel  Lysons,  esq. 
Craven  Ord,  esq. 
Matthew  Raper,  esq. 
Joseph  Windham,  esq. 
-chosen  of  the  new  council: 


and 

araMv,  esq,  Edward  Jerningham,  esq. 

,i.  l\  U.  Carcw,  Charles  duke  of  Norfolk, 

lord  bishop  oi  Clnyac,  John  Town e ley,  esq. 

i%  esq.  Brig.-gen.  T.  H.  Turner, 

lury  viMOiuit  llarkrtouj  Key.  Stephen  Weston, 

Te* 
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Ten  of  the  other  members  of  the  society,  were  chosen 
of  the  new  council,  and  they  were  severally  declared  to 
be  Che  council  for  the  year  ensuing ;  and  on  a  report  made 
of  the  officers  of  the  society,  it  appeared  that  the  most  no- 
ble George  marquis  of  Townshend  and  carl  of  Leicester 
was  elected  president,  William  Bray,  esq.,  treasurer,  Mat- 
thew Raper,  esq,  director,  rev*  T.  W.  Wrighte,  A.  M.  se- 
cretary, and  Nicholas  Carlisle,  esq.  secretary  for  the  year 
ensuing. 

The  society  afterwards  dined  together  at  the  Crown  and 
Anchor  tavern  in  the  Strand,  according  to  annual  custom. 

SOCIETY  FOR  THE  ENCOURAGEMENT  OF  ARTS,  &C. 

At  a  late  meeting  of  this  society  a  premium  of  fifty  gui- 
neas was  awarded  to  Mr.  John  Davis  of  John  Street,  Spital 
Fields,  for  a  most  ingenious  fire-escape,  which  promises  to 
be  of  singular  use  in  lessening  the  number  of  personal  ac- 
cidents which  occur  so  frequently  in  this  great  city  in  cases 
of  fire.  This  contrivance  consists  of  a  most  curious  yet  sim- 
ply constructed  ladder,  or  rather  three  ladders  so  combined 
as  to  admit  of  their  being  slid  out,  like  the  tubes  of  a  pocket 
telescope,  to  the  height  of  from  forty  to  fifty  feet  if  re- 
quired ;  carrying  up  at  the  same  time  a  box  to  receive 
females,  or  children,  or  small  valuables,  (while  the  less 
timid  can  descend  by  the  ladder).  This  box,  by  means 
of  a  chain  and  pulley  worked  by  the  people  below,  descends 
to  the  ground ;  where  being  instantly  unhooked,  another 
box  is  sent  up  while  the  first  is  emptying.  All  this  is  per- 
formed in  about  two  minutes.  This  apparatus  is  erected 
on  a  carriage  with  four  wheels,  9  feet  long  and  5  feet  wide, 
furnished  with  the  usual  apparatus  and  harness  for  yoking 
a  horse  to  it,  for  the  more  speedy  removal  to  the  scene  of 
danger* 

The  fire  offices,  much  to  their  credit,  assisted  the  inven- 
tor with  money  to  construct  a  machine  of  this  kind  for  real 
use,  after  having  inspected  his  model.  We  have  examined 
the  machine,  witnessed  the  facility  with  which  it  performs 
the  destined  operation,  and  wc  have  no  hesitation  in  re- 
commending to  every  parish  in  London  to  provide  one  of 
them  to  be  kept  with  their  fire  ladders  and  engines. 

This  new  fire- escape  may  be  seen  at  Mr.  John  Bevari's, 
carpenter,  City  Road,  near  Finsbury  Square. 

WERNERIAN  NATURAL  HISTORY  SOCIETY. 

At  the  meeting  of  this  society  on  the  loth  March,  the 

rev.  Dr.  Macknight  read  a  paper  on  the  mineralogy  of 

Vol.  35.  No.  144.  April  1810.  U  Sirontian 
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Strontian  and  Ben  Nevis.  The  rocks  which  compose  Ihe 
districts  of  Strontian  are  mica  slate,  gneiss,  and  granite; 
and  the  lead-glance,  which  occurs  in  gneiss,  is  associated 
with  iron  pyrites,  cross-stone,  calc-spar,  foliated  zeolite, 
strontian,  and  heavy  spar.  Ben  Nevis  is  an  overlying 
massive  formation,  which  rests  on  gneiss  and  mica-slate, 
approaching  in  some  places  to  clay-slate.  In  this  forma- 
tion compact  feldspar  is  the  leading  ingredient.  The  infe- 
rior mass  consists  of  sienite,  passing  from  the  simple  gra- 
nular to  the  granular  porphyrilie ;  and  the  upper  portion  of 
the  mountain,  comprehending  the  Hummit,  with  about  1400 
feet  of  the  perpendicular  height  below  it,  is  composed  of  a 


dark -coloured  rock,  whicr 
ritic,  and  seems  to  be  inti 
compact  feldspar.  This  a 
of  the  one  substance  into  _ 
served  under  (he  tremend 
NE.  and  demonstrates  tl.. 
whole  formation.      The  i 
hornblende   intimately  n 
rock.    At  first  view,  the 
as  a  formation  of  clinks 
more  minute  investigate 
characters  of  distinction  b 
less  crystalline,  and  belong 
lion. 

At  the  same  meeting, 
account  of  the  peculiarity 
marks  on  their  diseases. 


t  part,  is  porphy- 
aliicd  in  its  characters  to 
-om  the  gradual  transition 
:r,  which  is  distinctly  oh- 
:ipice  of  Ben  Nevis  to  the 
ity  and  continuity  of  the 
tg  matter  appears  to  be 
i  in  the  substance  of  the 
iass  might  be  considered 
i  porphyry-slate.  But  a 
ivers  many  oryctognoilic 
?se  substances,  which  are 
liore  recent  icra  of  forma- 

bur  Eduionstone  read  an 
e  Zetland  sheep;  with  re- 
e  secretary  read  a  commu- 
nication from  lieu  ten  ant- colonel  Imrie,  describing  a  vein 
of  greenstone,  which  occurs  in  Glencoe,  and  which  appears 
to  have  been  overlook  id  in  the  miueralogical  descriptions  of 
that  district. 

FRENCH    NATIONAL    INSTITUTE. 

Analysis  of  the  Laiours  of  the  Class  of  Mathematical  and 
Physical  Sciences  of  the  French  Institute,  far  the  Year 
1809*. 

All  the  sciences  winch  are  founded  upon  facts  have  this 
distinguished  advantage,  namely,  that  every  experiment 
and  every  observation  contribute  to  their  progress.  Indeed, 
properly  speaking,  there  are  no  discoveries  made  in  vain, 
;o  far  as  the  physical  sciences  are  concerned.     Whatever 

•  Translated  from  ilic  onr>i.l,  diitributed  at  Die  public  rittiogof  the 
ijjs,  id  Jan.  IBJO. 


French  National  Institute.  307 

nfty  be  the  consequences  to  which  they  lead,  whatever  are 
the  results  obtained,  provided  they  be  just,  the  instant  they 
assume  a  character  of  novelty,  they  become  useful :  every 
fact  has  a  determinate  place*  which  can  be  held  by  itself 
alone,  and  we  ought  to  consider  the  edifice  of  the  sciences 
as  that  of  nature:  every  thing  is  infinite,  every  thing  ne- 
cessary. We  may  go  furth** :  in  short,  the  progress  of 
truth  is  not  essentially  retarded  because  those  who  devote 
their  talents  to  philosophical  subjects  occasionally  fall  inffc 
erroneous  roads.  The  most  useful  discoveries  have  sprung 
from  the  greatest  errors.  We  find  the  proof  of  this  in  the 
labours  which  have  been  undertaken  to  overturn  modern 
chemistry,  and  to  support  the  old  theory  of  combustion. 
The  complication  of  the  phenomena  in  this  latter  Science 
will  even  he  the  cause  that  the  proofs  of  this  description 
will  still  continue  to  be  multiplied :  facts  do  not  always 
present  themselves  under  the  same  characters;  they  are 
studied  under  other  points  of  view,  they  are  seen  with  dif- 
ferent eyes,  and  the  results  to  which  they  lead  are  not 
similar.  This  is  precisely  the  case  at  present  with  respect 
to  the  discussions  which  have  arisen  between  Mr.  Davy  and 
associates  Messrs.  Gay  Lussac  and  Thenard. 

CHEMISTRY. 

In  former  reports  we  haVe  given  an  account  of  the  dis- 
covery of  Mr.  Davy,  as  to  the  changes  that  potash  and  soda 
undergo  by  the  action  of  the  Voltaic-pile,  and  of  the  pro- 
cesses by  which  Messrs.  Gay  Lussac  and  Thenard  produced 
these  changes  without  the  help  of  tfie  .above  instrument. 

Mr.  Davy  thought  that  in  these  experiments  the  potash 
and  soda  were  subjected  to  a  deoxygenation,  and  that  a 
true  metal  resulted  from  it,  which  was  particularly  distin- 
guished from  other  substances  of  this  kind  by  an  extreme 
affinity  for  oxygen.  He  called  these  two  metals  potassium 
and  sodium.  Messrs.  Gay  Lussac  and  Thenard,  esta- 
blished on  the  contrary,  by  several  experiments,  but  parti* 
cularly  by  the  products  obtained  on  analysing  the  combi- 
nation of  the  potassium  with  ammonia,  were  of  opinion 
that  the  changes  of  potash  and  of  soda  were  owing  to  a 
particular  combination  of  these  alkalis  with  hydrogen. 
Mr.  Davy,  having  repeated  the  experiments  on  which  this 
opinion  is  founded,  has  not  obtained  results  conformable  to 
those  which  had  been  announced  by  the  French  chemists  : 
this  has  given  rise  to  some  observations  by  Messrs.  Gay 
Lu6sac  and  Thenard,  in  which  they  show  that  the  dif- 
ferences found  between  the  results  of  Mr.  Davy's  experi- 
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meats  and  theiT  own,  appertain  lo  causes  winch  cannot  i 
fluence  the  consequences  to  which  they  have  led. 

To  conclude: — On   either  hypothesis,  the  discovery  < 
Mr.  Davy   ha*   produced   an  extremely  active  re-agent    i 
chemistry,  and  which  must  produce,  on  other  bodies,  effects 
hitherto  unknown. 

This  new  discovery  gave  rise,  therefore,  to  very  different 
experiments,  but  which  ted  to  the  same  end:  some  had 
GVr  their  objects  to  ascertain  the  action  of  the  pile  on  the 
other  alkalis,  on  the  earths,  and  generally  on  all  the  simple 
non- metallic  substances  which  we  might  suppose  to  bo 
ixides,  like  potash  and  soda.     The  object  of  the  others 


was  to  decompose,  by  met 
oxygenized,  or  supposed 
soracic,  fluoric,  and  mun- 

We  informed  the  pu 
Lussac  and  Thenard  had 
composition  of  the  first  J 
Us  radical.  Since  that  t> 
reeled  to  the  fluoric  acid. 

They  began  by  studyinc 
perties  of  this  acid  more 
any  one  else.  The  affinLl 
as  soon  as  it  is  mixed  w 
portions  of  this  liquid,  a 
nevertheless,  this  gas  ca 
force  to  waiei ;  it  cam 
smallest  quantity,  and  ir 
dry:  but  it  is  impossi!  ' 


le  new  metals,  substances 
such,  and  particularly  the 

year,  that  Messrs.  Gay 
led  in  effecting  the  de- 
icids,  and  had  ascertained 
ur  inquiries  have  been  di- 

ysical  and  chemical  pro- 
ly  than  had  been  done  by 
er  for  this  gas  is  extreme: 
leases  which  contain  some 
:e  of  vapours  is  formed : 
mmunicate  its  expansive 
lissolved  nor  gazify  the 
form  slate  it  is  absolutely 
u...Jn  this  acid  pure;  it  al- 
ways retains  some  portions  of  those  bodies  with  which  it 
has  been  in  contact ;  and  in  the  labours  which  Messrs. 
Gay  Lussac  and  Thenard  have  undertaken  on  the  subject 
of  this  acid  by  means  of  potassium  they  made  use  of  si- 
liceous fluoric  g.is  in  preference,  as  not  containing  any 
foreign  body  susceptible  of  being  decomposed  and  obscuring 
the  results  of  the  experiments.  In  the  reciprocal  action  of 
these  two  substances,  there  is  a  great  absorption  of  fluoric 
acid,  very  little  hydrogen  gas  extricated,  ana  a  transforma- 
tion of  the  metal  inte>  a  solid  matter  the  colour  of  which 
is  reddish  brown. 

Messrs.  Gay  Lussac  and  Thenard  rctrard  this  new  com- 
bination as  a  compound  of  potash,  of  silex,  and  of  the  ra- 
dical of  the  fluoric  acid  ;  but  they  have  not  been  able  to 
obtain  this  last  substance  in  a  separate  state.  "  It  appears," 
say  they,  (after  several  experiments  which  we  cannot  giv<s 
here,)  "  that  when  this  radical  is  combined  with 


' 
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dnly,  it  may  decompose  water  like  the  phosphures;  but 
when  it  is  combined  with  potash  and  silex,  it  does  not  de- 
compose it :  doubtless,  because  this  triple  combination  is 
insoluble." 

Mr.  Davy  has  also  made  attempts  to  obtain  in  a  free 
state  the  fluoric  radical,  and  has  obtained  results  analogous 
to  those  above  referred  to :  he  ascribes  the  hydrogen  pro- 
duced in  the  combination  of  the  potassium  with  the  gas,  tcf 
the  water  which  he  thought  was  contained  in  this  acM* 
and  which  the  metal  had  decomposed. 

The  muriatic  acid  has  also  been  the  subject  of  numerous 
and  interesting  experiments  by  Mr."Da*y  and  Messrs.  Gay 
Lussac  and  Thenard.  All  three  have  made  some  fruitless 
attempts  to  decompose  this  acid,  and  to  insulate  the  radical 
which  has  been  considered  as  forming  one  of  its  elements. 
But  Messrs.  Gay  Lussac  and  Thenard  have  ascertained 
that  the  muriatic  acid  could  not  exist  without  water  iri  the* 
state  of  gas  ;  that  it  then  contains  one  fourth  of  its  weight; 
and  that  water  alone  possessed  the  property  of  taking  it  up 
from  its  dry  combinations.  It  must  be  remarked,  that  in 
all  the  experiments  made  with  the  metals,  the  water,  on 
being  decomposed,  has  always  produced  a  quantity  of  oxide 
equal  to  what  was  required  by  the  acid  in  order  to  neu- 
tralize it;  so  that,  for  every  result,  hydrogen  and  a  neutral 
salt  were  obtained.  The  limits  of  this  report  do  not  admit 
of  our  detailing  all  the  experiments  made  by  Messrs.  Gay 
Lussac  and  Thenard  ;  but  we  ought  not  to  pass  over  the 
happy  application  which  these  chemists  have  made*  in  the 
decompositions  of  the  muriate  of  soda,  of  the  affinity  which 
the  muriatic  acid  has  for  water.  We  know  that  soda  enters 
as  a  primary  matter  into  several  branches  of  manufacture, 
and  it  is  very  important  to  possess  a  simple  and  direct  me-* 
tbod  of  extracting  this  alkali  from  common  salt. 

As  to  the  oxygenized  muriatic  acid,  Messrs.  Gay  Lussac 
and  Thenard  subjected  it  to  numerous  experiments: — » 
4*  These,"  tbey  inform  us,  "  ought  to  give  an  idea  of  the 
constitution  of  this  acid  totally  different  from  that  which 
has  been  formed*  It  has  been  regarded  as  the  most  easily 
decomposed  body,  and  on  the  contrary  it  resists  the  action 
of  the  most  energetic  agents/  We  cannot  extract  the 
muriatic  acid  from  it  in  the  state  of  gas,  except  by  means 
of  water  or  hydrogen."  This  acid  weighs  S-47  more  than 
air.  It  contains  the  half  of  its  volume  of  oxygen  gas,  and 
all  the  water  which  it  can  form  with  the  hydrogen  is  re* 
tained  by  the  muriatic  acid  which  it  contains.  This  watef 
makes  one  fourth  of  the  weight  of  this  last  aottf« 
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The  acliim  of  the  metal  of  the  potash  on  the  oxides  and 
-  metallic  sails,  and  on  ilieeanhv  and  alkaline  salts,  has 

0  been  particularly  examined  by  Messrs,  Gay  Lussac 
d  Thenard.  It  tcsoIis  from  their  inquiries,  that  all  the 
dies  in  which  ive  know  the  pretence  of  nxvgen  are  de- 
m  posed  by  this  metal;  that  this  decomposition  almost 
vays  takes  place  with  an  extrication  ©flight  and  heat ;  thai 
is  extrication  is  the  more  considerable  in  proportion  as 
i  oxygen  is  less  condensed  ;  and  (hat,  consequently,  this 
gtit  furnish  a  method  of  appreciating  the  degree  of  con- 
nsalion  of  the  oxygen  in  any  body. 

After  bavins  operated  on  potash  and  soda,  by  mean 3  of 
:  Voltaic  pile,  the  charges  nt>      ioned  in   the  early    part 

this  memoir,  it  was  nainra  o  eudcavour  to  produce 
alogous  effects    on   the  ol  her        alis,  and  on  the  earths. 

short,  Mr.  Davy  undertook  nerous  experiments,  in 
ler  to  discover,  according  I  1  system,,  the  metals  of 
rvtes,  strontian,  lime,  magn  silex,  alumine,  tircon, 

d  glocine.     After  several  ft         ss   efforts,  he  succeeded 

de-oxygenizing  ihe  first  fom  these  substances,  and  in* 
•ming  amalgams  of  the  ncu  als  which  resulted.  He 
inks  that  the  other  four  so  metallic   oxides ;  but 

1  experiments,  as  he  confess,  do  not  prove  this  in  a 
tisfactory  manner. 

Another  amalgam  produc  ly  ammonia  was  dis- 
vered  last  year,   at  Jena,  >r.  Sccbeck-     This  after- 

irds    became    the    subject  certain    researches    bv 

essrs.  Berzeiius  and  Femur  P  Stockholm,  and  by 
r.  Davy  in  England  :  all  three  agree  in  ascertaining  am- 
onia  to  be  a  metal.  In  the  ordinary  temperature  of  the 
mosphere  this  amalgam  has  the  consistence  of  butter,  and 
the  cold  it  crystallizes  m  cubes  ;  but  the  new  metal  has 
it  yet  been  obtained  in  a  separate  state.  Messrs.  Gay 
assac  and  Thenard  have  repealed  and  proved  Ihe  correct- 
:ss  of  the  above  experiments.  But  this  amalgam,  which 
id  been  formed  by  the  action  of  the  pile  onry,  has  been 
oduced  by  the  French  chemists  by  the  action  of  the 
etal  of  potash,  and  they  have  ascertained  that  a  slight 
italion  was  sufficient  to  decompose  it.  By  this  simple 
lion  the  mercury  once  more  becomes  fluid,  and  ammnnia 
d  hydrogen  are  liberated  in  the  proportion  of  29  to  S3. 
le  mercury  absorbs  t-tl  times  its  volume  of  hydrogct 
.3,  and  88  times  its  volume  of  ammoniacal  gas,  in  order 
pass  to  the  state  of  amalgam :  whence  it  results,  according 
our  authors,  that  in  this  combination  the  mercury  in- 
cases about  0-0007  of  its  weight  j  whereas, .according  to 
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Mr,  Davy,  it  should  only  increase  one  12000th  part.  Thus 
the  theory  by  which  Messrs.  Gay  Lussac  and  Thenard  ex- 
plain the  formation  of  potassium  may  be  applied  to  the 
formation  of  ammonium.  This  new  metal,  according  to 
them,  is  nothing  but  ammonia  and  hydrogen* 

Finally,  Mr.  Davy  has  also  directed  his  attention  to  sul- 
phur, phosphorus,  plumbago,  charcoal,,  and  the  diamond. 
The  chief  experiments  relative  to  these  two  first  substances 
have  been  made  on  hydrogen,  sulphuretted  and  phos- 
phuretted  gases,  by  means  of  potassium  ;  and  he  Concludes* 
from  the  results  ootained  by  him,  that  these  two  inflam- 
mable bodies  are  combinations  of  hydrogen,  oxygen,  and 
an  unknown  base,  and  which  has  not  yet  been  obtained  in 
a  separate  state.  As  to  the  other  substances,  he  is  inclined 
to  regard  plumbago  as  an  alloy  of  iron  with  a  peculiar 
metal  which  is  found  in  charcoal  combined  with  hydrogen, 
and  in  the  diamond  with  a  small  part  of  oxygen* 

These  ideas  were  too  strongly  contradictory  of  thos6 
which  are  commonly  received,  not  to  excite  the  inquiries 
of  other  chemists.  Messrs.  Gay  Lussac  and  Thenard 
therefore  made  sulphur  and  phosphorus  the  subjects  of  a 
very  extensive  series  of  experiments ;  and  as  Mn  Davy  had 
employed  the  hydrures  in  his  experiments,  the  French 
chemists  in  the  first  place  endeavoured  to  determine  the 
elements  of  these  substances  with  precision.  They  ascer- 
tained that  sulphuretted  hydrogen  gas  contains  a  volume  of 
hydrogen  equal  to  his  quantity ;  that  the  phosphuretted 
hydrogen  gas  contains  at  least  one  and  a  half  of  its  volume; 
that  the  former  of  these  gases  may  be  absorbed  by  potas- 
sium and  sodium ;  and  that  in  this  absorption  there  is  de- 
veloped precisely  the  same  quantity  of  hydrogen  which 
the  metal  alone  would  give  with  ammonia  and  with  water : 
lastly,  that  phosphuretted  hydrogen  gas  is  decomposed  by 
potassium  and  sodium,  so  that  the  phosphorus  is  combined 
with  this  metal,  and  the  hydrogen  is  set  free*  But  these 
chemists  have  not  confined  their  researches  to  the  sub- 
stances employed  by  Mr.  Davy  :  they  made  experiments  on 
arseniated  hydrogen  gas,  and  found  that  this  gas  acts  with 
the  new  metals  in  the  same  way  with  phosphuretted  hydro- 
gen gas;  and  that  the  metallic  arsenic  may  be  combined 
with  hydrogen  soN  as  to  form  a  solid  hydruret,  which  has 
the  form  of  light  flakes,  of  a  brown  colour.  They  con- 
cluded that  sulphuretted  and  phosphuretted  hydrogen  gas, 
as  well  as  sulphur  and  phosphorus,  contain  no  oxygen,  et 
at  least  that  the  experiments  of  Mr.  Davy  do  not  demon- 
strate it*  They  err  of  opinion,  however,  as  has  been  al- 
ii 4  ready 
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■ady  suggested,   that  sulphur,   and  perhaps   phosphoi 
Bontains  hydrogen. 

I  We  shall  not  presume  to  decide  between  the  opinions  oF 
llr.  Davy  and  of  Messrs.  Gay  Lnssac  and  Thenard;  but 
I  will  not  fail  to  be  remarked,  although  this  cannot  read 
I  any  consequence  injurious  to  modem  chemistry,  that 
Bydrogen,  which  frequently  in  the  theory  of  Stahl  was 
Bothim;  else  than  phlogiston,  produces  combinations  which 
lave  all  the  characters  of  the  metals. 

I  In  addition  to  the  labours  we  have  mentioned,  we  arc 
Bidebted  to  M.  Gay  Lussac  for  some  observations  on  the 
Bombination  of  ga-eous  substances  with  each  other,  which 
Id  him  to  prove  ihal  the  gases,  in  such  proportions  as  to 
Binder  them  fit  for  combination,  always  produce  corn- 
Bounds  the  elements  of  which  are  in  very  simple  ratios  with 
Bach  other.  Thus,  LOO  parts  of  oxygen  gas  saturate  ex- 
I  1 1  ■.  200  parts  of  hydrogen  ;  the  fluoric  and  muriatic  gases, 
liixed  with  the  ammoniaca!  gas,  saturate  a  volume  of  the 
Bitter  equal  to  their  own,  and  form  neutral  safts,  Etc.  But 
I'  observes,  thai,  when  we  consider  the  proportions  in 
•eight,  we  obtain  no  simple  ratio  between  the  elements  of 
I  similar  combination.  Moreover,  he  shows  that  the  apparent 
Bontractions  which  the  gases  undergo  on  combining,  also 
l)im  very  simple  ratios  with  the  primitive-  volume  of  the 
Bases,  or  only  with  the  voltime  of  one  of  them  ;  and  he  af- 
■  ■■''■■•  makes  the  remark,  that  the  apparent  contraction 
loes  not  indicate  the  real  contraction  which  the  elements 
lave  undergone  in  combining. 

I  These  observations  have  been  followed  ivp  by  a  particular 
Bnnuirv  as  to  the  nitrons  vapour  and  nitrous  gas  considered 
Is  a  CLidiomctrical  method.  Here  we  see  in  a  very  evident 
maimer  the  influence  of  the  quantities  on  the  result  of  the 
Bombinations.  If  we  mix  200  parts  of  nitrous  gas  with 
Boo  parts  of  oxygen  gas,  nitric  acid  is  produced;  and  loo 
Barts  of  oxygen  remain  at  liberty.  If,  on  the  contrary,  we 
liix  100  parts  of  oxygen  and  400  of  nitrous  gas,  an  ab- 
lorplion  of  400  parts  takes  place,  which  prodoces  nitrous 
Bod,  and  [00  parts  of  nitrous  gas  remain  free.  Thus  we 
Hbtain  nitric  acid,  or  nitrous  acid,  according  as  either  of  the 
Brases  of  which  these  acids  are  composed  is  predominant. 
|  But  in  boih  cases  the  absorptions  are  always  constant. 
■Thus,  the  nitric  acid  is  composed  of  100  parts  of  azotic 
Bras  aod  200  of  oxygen  gJS,  or  100  of  oxygen  gas  and  200 
Kitrous  gas.  The  nitrous  acid  results  from  the  combina- 
tion of  10O  pans  of  oxygen  gas  and  300  of  nitrous  gas. 
■"■■■'.  if  we  add  that  the  nitrous  gas  is  composed  of  equal 
I  parts 
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parts  of  oxygen  gas  and  azotic  gas,  as  M.  Gay  Lussac  had 
already  demonstrated,  we  shall  nave  a  complete  history  of 
the  combinations  of  oxygen  and  azote. 

M.  Guy  ton  de  Morveau,  in  a  course  of  experiments  on 
the  diamond  and  the  substances  which  contain  carbon,  has 
endeavoured  to  determine  the  action  of  the  diamond  on 
water  at  a  very  high  temperature.  The  water  was  decom* 
posed,  and  carbonic  acid  produced. 

M.  Sage  has  communicated  to  us  his  researches  on  the 
revivification  of  silver  by  mercury  in  the  nitrate  of  silver; 
on  an  acetate  of  ammonia,  extracted  from  wood  by  distilla- 
tion ;  on  the  analysis  of  the  calcareous  stone,  called  the 
printing  stone;  on  the  magnesia  contained  in  shells,  madre- 
pores, limestone  and  the  arragonite ;  on  an  ore  of  arena- 
ceous iron ;  on  an  unknown  petrifaction  ;  .and  on  the  ana- 
lysis of  a  petrified  wood  which  was  both  cupreous  and  fer- 
ruginous. We  regret  that  our  limits  do  not  permit  us  to 
enter  more  into  the  details  of  these  numerous  inquiries. 

When  chemistry  descends  from  crude  to  organized  bodies, 
the  phasnomena  which  come  under  its  observation  are  iporm 
complex,  and  the  results  obtained  more  obscure.  Thus 
Las  this  branch  of  chemistry  been  neglected  until  lately  ; 
and  most  of  the  observations  and  discoveries  with  which 
it  is  enriched  are  undoubtedly  owing  tp  the  labours  of 
M.  Fourcroy,  (whose  loss  we  have  now  to  deplore,)  and  to 
his  distinguished  friend  M.  Vauquelin. 

This  last  chemist  has  lately  been  occupied  with  the  ana- 
lysis of  tobacco,  with  a  view  to  ascertain  the  principle? 
which  characterize  this  plant,  and  which  have  recommend- 
ed it  to  general  use;  and,  finally,  with  a  view  to  appreciate 
the  modifications  which  it  undergoes,  in  order  to  prepare 
it  for  becoming  an  article  of  commerce.  It  results,  from 
M.  Vauquelin  s  inquiries,  that  the  broad-leafed  tobaceo 
plant  (Nicotiana  laltfoliaj  contains  an  animal  matter  of  an 
albuminous  nature,  some  nialate  of  lime,  with  an  excess  of 
acid,  acetic  acid,  nitrate  and  muriate  of  potash,  a  red  mat- 
ter the  nature  of  which  is  unknown,  muriate  of  ammo- 
niac, and,  lastly,  an  acrid  and  volatile  principle,  which 
seems  to  be 'different  from  all  those  known  in  the  vegetable 
kingdom.    It  is  this  principle  which  gives  to  tobacco  the 

Siualities  which  we  know  it  possess ;  we  may.  separate  it 
rom  the  plant  by  distiltation,  and  employ  it  separately. 
Prepared  tobacco  presented  more  sensibly,  than  when  un- 
prepared, carbonate  of  ammonia  and  muriate  of  lime. 

M.  Vauquelin,  thinking  that  the  juice  of  bella  donna, 
from  having  effects  on  thq  animal  oeconomy  analogous  to 

those 
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lbose  of  tobacco,  contained  tbe  same  acrid  principle,  pra- 
M<  •■..'■■.  '■  to  analyse  it;  but  he  found  only  an  animal  sub- 
Btance,  salts  with  a  base  of  potash,  and  a  bitter  substance 
Irum  which  the  juice  of  the  Delia  donna  receives  its  narco- 
lic  properl  ■"*. 

I  Under  the  head  Physiolngy,  we  shall  allude  to  tbe  expe- 
riments made  by  M.  Vauquclin,  on  animals,  with  tbi* 
luice. 

J  M.  Chevreul  has  presented  to  tbe  class  some  very  exien- 
live  experiments  on  vegetable  substances.  Some  have  foi 
Their  objects,  the  bitter  principle  produced  by  the  action  of 
he  nitric  acid  on  organized  bodies  which  contain  azote, 
ind  which  had  already  occupied  the  attention  of  Messrs. 
Haussman,Weliher,  Prouat,  Fourcroy,  andVauquelin. 
J  M.  Chevreul  thinks  that  this  bitter  principle  is  composed 
If  nitric  acid  and  a  vegetable  oily  or  resinous  substance; 
Ind  he  ascribes  tbe  property  which  this  substance  has  of 
■donating,  to  ihe  decomposition  of  nitric  acid,  to  the 
■ormatiun  of  ammoniacal  gas,  of  prussic  acid,  and  oily  hy- 
drogen gas,  &c.  This  agrees  partly  with  the  observations 
If  Messrs.  Fourcroy  and  Vauquelin- 

But  along  with  this  bitter  principle,  a  resinous  matter 
;nd  a  volatile  acid  are  produced,  on  which  M.  Chevreul 
las  made  various  experiments,  and  which  he  regards  as  dif- 
fering from  the  bitter  principle  only  in  consequence  of  its- 
•  ----.  a  sma]|  portion  of  nitric  acid. 

?cond  inquiry  of  M.  Chevreul  has  for  its  object  the 
Substances  formed  by  the  action  of  the  nitric  acid  on  charry 
sitious  bodies,  and  which  have  the  property  of  prccU 
ing  gelatine.     The  first  observations  on  this  subject 
made   hi   England    by  Mr.   Hatch etl ;  and  they   in- 
duced a  belief  th.it  these  substances  were  analogous  to  tan- 
liin.     M.  Chevreul   is  of  opinion  that  this  is  erroneous, 
Ind  that  they  differ  from  each  other,  not  only  according 
q  ihe  kind  of  acid   and   other  substance  with  which  they 
e  been  prepared,   Uu   ,dso  according  to  the  quantity  of 
.  which  has  entered  into  their  composition. 
Lastly,  pursuing  always  the  same  kind  of  experiments, 
*.  Chevreul  directed  his  attention  to  the  different  com- 
iunds  furmed  by  the  react  ion  of  the  sulphuric  a«id  on 
mphor.     All   the  above  researches  obtained   the  appro- 
,tion  of  the  class,  and  were  ordered  to  be  inserted  in  the 
blfmuires  des  Savam  Etrangers. 

We  ought  to  speak,  perhaps,  of  the  supposed  discovery 
made  by  M.  Vinterl,  of  an  earth  which  he  calls  andronla, 
and  in  which  he  thinks  he  has  found  some  extraordinary 
properties  ; 
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properties ;  end  of  the  memoir  of  M.  Pitaro,  in  which  be 
endeavours  to  demonstrate,  that  a  substance  discovered  in 
the  Grotto  de  PArc,  and  analysed  by  M.  Laugier,  origi- 
nates from  the  decomposition  of  the  insects  and  reptiles 
which  this  grotto  contains.  But  there  are  errors  sometime* 
so  palpable,~that  it  is  best  perhaps  to  say  nothing  of  them. 

Every  year  has  added  to  the  store  of  knowledge  we  pos* 
sess  on  the  subject  of  the  application  of  chemistry  to  the 
arts  ;  andnhus  new '  proofs  are  afforded  of  the  assistance 
which  our  wants,  added  to  our  industry,  may  derive  from s 
the  sciences. 

M.  Chaptal,  to  whom  manufacturers  are  already  indebted 
for  so  many  useful  processes,  has  published  some  interest* 
ing  observations  on  distillation  from  wines.  We  find, 
from  the  history  which  he  gives  of  this  art,  by  the  descrip- 
tion of  the  apparatus  formerly  employed,  ana  that  of  tne 
present  day,  that  the  processes  for  the  production  of  spirita 
have  been  ameliorated  in  proportion  to  the  improvements 
in  chemical  apparatus.  One  of  the  most  important  of  these 
improvements,  adopted  in  the  South  of  France,  consists  of 
scarcely  any  thing  else  than  the  apparatus  of  Woulf  on  * 
large  scale.  The  laws  of  evaporation,  and  the  processes  by 
means  of  which  the  liquids  are  heated  by  steam,  have  been 
ingeniously  combined,  in  order  to  effect  the  distillation  of 
spirits  in  an  (Economical  manner;  but  the  observations 
of  M.  Chaptal  will  undoubtedly  lead  to  new  improve* 
merits  in  the  preparation  of  spirits,  and  will  contribute  to 
preserve  to  this  important  branch  of  French  trade,  the  su* 
periority  which  it  has  acquired. 

The  same  member  has  analysed  seven  specimens  of  co% 
lours  found  at  Pompeia,  which  had  been  sent  to  him  by 
the  empress  Josephine  *. 

M.  Sage  has  been  occupied  in  ascertaining  the  best  pro* 
cesses  for  extracting  quicklime,  in  order  to  bbtain  a  solid 
mortar.  He  has  also  examined  the  nature  of  different 
pieces  of  stucco ;  the  best  method  of  giving  the  polish  of 
marble  to  artificial  stones ;  and,  finally,  he  has  given  an 
account  of  a  process  for  reducing  white  wax  into  soap. 

The  same  author  in  a  memoir,  and  Messrs.  Guyton  and 
Vauqoelin  in  a  report,  have  communicated  some  observa*- 
tions  on  the  advantages  and  disadvantages  of  employing 
einc  in  covering  houses  f.  And  on  the  request  of  the 
minister  of  the  interior,  the  committee  for  chemistry  has 

•  Sec  Phii  -Mag.  vol.  xxxnr.  page  411. 

f  TbU  is  not  a  French  disco  very  i  nor  is  k  new*  See  an  ingenious  paper 
by  Mr.  Randall  on  this  subject  in  our  28th  volume,  p.  S44.-— Edit.    * 

should 
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hown  what  are  the  descriptions  of  manufactories  which  arc 
njurious  to  the  health  of  the  surrounding  inhabitants ;  and 
neasures  have  been  suggested  for  removing  such  as  are 
luisaiices,  without  compromising  the  interests  of  the  pro- 
rietors. 

A  report  has  been  made  to  the  Institute  nn  a  memoir  by 
i.  Tarry,  relative  to  the  composition  of  writing  ink.  The 
uthor  has  succeeded  in  making  an  ink  which  cannot  be 
estroyed  by  the  acids  or  alkalies,  and  which  has  only  the 
light  inconvenience  of  allowing  its  colouring  matter  to  be 
eposited  rather  too  easily.  "  The  discovery  of  M.  Tarry," 
»ys  the  reporter,  ('  promises  a  treat  benefit  to  society  ; 
ie.  the  introduction  of  an  ■  :h,  not  being  susceptible 

f  being  obliterated   by  t  nical   agents  at  present 

nown,  will  put  an  end  I  alsificau.,11  of  writings, 

hich  is  but  too  common.1 

Another,  on  the  artifici  nses  of  M.  de  Sauviac, 

jves  reason  to  hope  that  shortly  rival   nature  in 

lese  productions,  and  fur  w  source  of  riches. 

A  committee  has  been  nployed  in  examining  * 

rocess  of  the  late  M.  B>  or  the  composition  oT  & 

reservative  piaster  of  Pi  ises  built  of  stone  are 

uickly  covered  with  an  r  mating,  of  a  dirty  gray 

jlour ;  and  this  first  chai  :  cause  of  the  detenoia- 

on  which  they  soon  aft<  tndergo.     A  small  kind 

f  spider  fixes  his  web  in  ws  on  the  surface  of  the 

one:  these  webs  accunr  d,  with  the  dust  which 

ley  collect,   form    the    e  ist  just  mentioned,    in 

hich  lichens  sometimes  ianb  ■— t,  and  which  naturally 
tain  a  constant  humidity  at  the  surface  of  the  stones  : 
te  frosts  then  proiliuu  considerable  injury,  and  give  occa- 
011  for  those  raspings,  v.  hich  are  in  themselves  a  real  de- 
rioration. 

A  plaster  therefore  beenme  a  desideratum,  which  should 
II  up  the  inequalities  of  the  stone  without  making  the 
igles  look  clumsy,  or  deadening  the  carvings-,  and  which 
uniid  resist  rain  and  other  effects  of  weather.  The  late 
I.  Bachclier  had  made  some  interesting  experiments  on 
lis  subject ;  and  the  abuve  committee,  aided  by  his  sou, 
ive  succeeded  in  producing  a  piaster  which  has  resisted 
ic  tests  to  which  they  exposed  it,  and  which  gives  fair 
-ounds  to  expect  that  our  buildings  will  in  future  be  pro- 
ctcd  Irani  the  causes  of  decay  above  enumerated. 
mi.nehalOgt. 

Our  labours  in  mineralogy  will  appear  "  "    'a 
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comparison  with  those  of  which  we  have;  bad  occasion  to 
give  an  account  in  former  years. 

M.  Guyton  has  made  us  Acquainted  with  a  new  crystal- 
line form  of  the  diamond.  We  know  that  the  forms  under 
which  it  is  most  frequently  presented,  are  the  regular  octa* 
hedron  and  the  dodecahedron  with  rhomboidal  faces.  The 
variety  discovered  by  our  associate  is  formed  of  two  demi- 
6pheroids,  the  returned  position  of  which,  imperfectly  ter- 
minated at  one  of  its  extremities,  presents  at  the  other  very 
clear  re-entering  angles,  which  characterize  the  form  called 
hemitrope  by  M.  Hauy. 

The  same  member,  having  directed  his  inquiries  to  the 
tenacity  of  metals,  was  led  to  some  new  experiments  on  the 
diminution  of  specific  gravity  in  lead,  in  consequence  of 
being  put  into  a  vice,  as  proved  by  Muschenbroek ;  and 
the  cause  of  which  jremained  unknown.  Pieces  of  thie 
metal  were  driven  into  ferules ;  and  when  the  dies  and  the 
latter  were  adjusted,  so  that  there  could  be  no  oozing  out 
of  metal,  nor  was  the  lead  permitted  to  become  soft,  the 
lead  in  this  case  was  found,  like  all  the  other  metals,  to  in- 
crease in  specific  gravity  by  the  operation. 

M.  Sage  has  communicated  to  the  class  his  inquiries  re- 
specting emery,  and  the  substances  which  are  calculated  to 
supply  its  place  in  polishing.  It  results  from  his  observa- 
tions, that  the  pulverized  chrysolite  of  volcanoes  may  supply 
the  place  of  emery.  All  tfie  artists  who  employed  it  have 
been  satisfied  with  its  effects. 

[To  be  continued.] 


LII.  Intelligence  and  Miscellaneous  Articles. 

DE  LUC'S  ELECTRIC  COLUMN. 

We  learn,  by  a  communication  dated  23d  April,  that  the 
small  bells  which  were  connected  to  De  Luc's  electric  co- 
lumn, mentioned  in  our  last  number,  ceased  to  ring  for 
about  a  minute  on  the  24th  March ;  and  again  on  the  same 
day  for  about  three  minutes.  They  were  also  supposed  to 
have  stopped  for  about  half  a  minute  the  next  day;  but  this 
is  much  doubted.  Since  that  time  they  have  been  known 
once  to  cease  ringing.  On  the  15th  April,  the  closet 
where  they  are  placed  was  opened,  when  the  clapper  was 
observed  to  vibrate  with  very  great  velocity.  It  is  thought 
that  the  loudness  of  the  sound  is  considerably  increased 
of  late ;  also  that  the  vibrations  of  the  clapper  are  quicker 
than  when  the  apparatus  was  put  into  the  closet  on  the  \4ik 
March.    [April  28.] 

The 


Lecturts. 

| The  cranium  of  a  horned  animal,   the  race  of  which 

us  to  be  extinct,  lias  been  recently  dug  op  at  Oeltre, 

■  Ninava,  jn  Ku>sia.     From  the  description  given  of 

s  part  of  the  skeleton,  the  animal  must  have  been  at  least 

J  or  12  fret  long;  the   horns  which    are   attached    to  the 

lad,  and  which  have  partly  passed   into  a  fossil  state,  far 

|ceed  in  size  those  of  the  oxen  of  the  present  day:  when 

red  at  the  root,  they  are  a  foot  and  a  half  ir.  circum- 

Ifence,  and  two  feet  and  a  half  long.     After  finding  the 

,  several   efforts  were  made  to   recover  the  entire 

Jeleton,  but  two  teeth  only  were  found.     Foreign  nalura- 

Its  are  of  opinion,  that  the  head  in  question  must  have 

>nged   to  the  race  of  Una  or  Aurochs,  mentioned    by 

tar  in  the  6th  book  of  his  Commentaries,  and  which  are 

bposed  to  exist  still  in  the  mountains  of  Siberia,  and  even 

I  the  forests  of  Poland. 

BSir  George  Mackenzie,  accompanied  by  Mr.  Henry 
pllaiid,  and  Mr.  Richard  Bright,  of  the  university  of 
linborgh,  has  sailed  irom  Leith  for  Stromness;  from 
pence  they  are  to  proceed  to  Iceland,  in  a  vessel  which  is 

keeled  there  from  London. 

■['he  object  of  this  arduous  undertaking  is  to  explore  part 

flihat  inhospitable  country,   which,  without  British  com- 

Iseration,  would,  in  consequence  of  the  war,  be  deprived 

■the  absolute  necessaries  of  life., 

|l'i  i  he  circumscribed  state  of  our  commerce,  this  country 

ery  well  worth  the  attention  of  Great  Britain.     In  re- 

i  for  our  coarse  fabrics,  we  might  procure  such  article* 

I  Iceland,   under  proper  management,  would  afford   in 

cat  plenty  ;  such  as  fish,  oil,  feathers,  and  sulphur,  the 

ircity  of  which   last  article   has  been  such  as  to  have  al- 

Kdy  attracted  the  attention  of  parliament. 

MEDICAL  AND  CHEMICAL  LECTURES. 

Clvttehui  ck  will   begin  his  Summer  Course  of 

res  on  the  Theory  and   Practice  of  Physic,   Materia 

fcdica,   and  Chemistry,  on   Monday,  June  the  4lh,  at  a 

r  before  Ten  in  the  morning,  at  his  house,  No.  I, 

nt,   New  Bridge  Street ;  where  further  particulars 

I  be  had. 

t.  Taunton  will  commence  his  Summer   Course  of 

ores  on  Anatomy,  Physiology,   Pathology,  and  Sur— 

/,  on  Saturday,   May  26th,  1810,  at  8  o'clock  in  the 

linn  precisely.     The  LcctuIM  will  be  continued  every 

Seeding  Tuesday,  Thursday,  and  Saturday,  at  the  same 

Lr,  until  the  completion  of  the  Course. 

■  n  the  above  C'turee  of  Lectures  it  is  proposed  to  take  ■ 

compre- 
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comprehensive  view  of  the  structure  and  (economy  of  the 
living  body,  and  to  consider  the  causes,  symptoms,  nature, 
and  treatment  of  surgical  diseases,  with  the  mode  of  per* 
forming  the  different  surgical  operations  :  forming  a  com* 
plete  course  of  anatomical  ana  physiological  instruction, 
for  the  medical  or  surgical  student,  the  artist,  the  profes- 
sional or  private  gentleman. 

An  ample  field  for  professional  edification  will  be  afforded 
by  the  opportunity  which  pupils  may  have  of  attending  the 
clinical  and  other  practice  of  both  the  City  and  Finsbury 
Dispensaries. 

Particulars  may  be  had  on  applying  to  Mr.  Taunton,  Gre- 
ville-Street,  Hatton  Garden.  , 

LIST  OF   PATENTS    FOR  NEW  INVENTIONS. 

To  Frederick  Koenig,  of  Camden  Town,  in  the  county 
♦of  Middlesex,  printer,  for  a  method  of  printing  by  means 
of  machinery.*— March  29,  1810. 

To  Jonathan  Ridgway,    of  Manchester,  plumber  and 

f  lazier,  for  an  improved  method  for  preparing  rollers  and 
locks  used  for  calico  printing.— April  6. 

To  John  Stancliffe,  of  Caius  College,  Cambridge,  bt~ 
chelor  of  physic,  for  certain  improvements  in  apparatus 
for  combinatidh  and  condensation  of  gases  and  vapours  ap- 
plicable to  processes  of  distillation.— April  6. 

To  John  Woodhouse,  of  Bromsgrove,  in  the  county 
of  Worcester,  for  several  improvements  relative  to  canals. 
— April  6. 

To  William  Speer,  late  of  the  city  of  Dublin,  but  now 
of  the  city  of  Westminster,  esq.,  for  a  new  or  improved 
method  or  process  of  increasing  the  inflammability  and 
combustibility,  and  of  improving  the  light  of  oils  used 
for  burning,  particularly  applicable  to  the  oils  refined  ac- 
cording to  the  patent  process,  which  will  also  improve  oils 
refined  according  to  the  patent  process,  and  oils  when  used 
for  burning. — April  6. 

To  James  Fussel,  of  Mells,  near  Frome,  in  the  county 
of  Somerset,  iron  manufacturer,  for  a  method  of  making, 
and  working  forge  and  other  bellows. — April  6. 

To  Charles  Frederick  Davis,  of  the  parish  of  Itchcombe, 
in  the  county  of  Gloucester,  clothier,  for  an  improvement 
in  the  manufacture  of  woollen  cloth.— April  6. 

To  William  Parr,  of  the  Portland  Hotel,  Great  Portland 
Street,  in  the  county  of  Middlesex,  esq.,  for  his  improved 
gunpowders—April  l), 

J4  PTBORO- 


Meteorology. 

METEOROLOGICAL   TABLE, 

By  Mr.  Caret,  of  the  Strand, 
For  April  1810. 
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LIII.  Description  of  an  improved  Apparatus  for  the  Dim 
composition  of  Potash  and  Soda.  By  William  Johm* 
Esq. 

To  Mr.  Tilloch.  , 

Sir,  JLhe  publicity  of  the  Philosophical  Magazine  in* 
duces  me  to  transmit  for  insertion  the  following  account 
of  some  successful  attempts  to  repeat  the  brilliant  experts 
menu  of  professor  Davy,  in  the  decomposition  of  potash 
and  soda,  on  a  more  (Economical  plan  than  has  before  been, 
suggested*,  and  which  I  hope  will  enable  your  readers  to 
obtain  potassium,  &c.  for  their  use  at  a  very  moderate  ex- 
pense. 

I  am  yours,  &c. 
April  i6,  i8io.  William  Johns,  , 

No;  3,  Orford  Row,  Kent  Road.  i 

Early  in  the  present  year,  wishing  to  decompose  potass 
with  the  bent  gun-barrel  as  is  done  at  the  Royal  Institution, 
and  not  enjoying  the  ample  resources  of  its  excellent  che- 
mical professor ;  it  became  a  desideratum  to  construct  an 
apparatus,  which  might  serve  for  the  repetition  of  the  ex* 
periment,  instead  of  cutting  the  gun-barrel  in  pieces,  as  in 
the  method  before  in  use, — a  practice  attended!  with  consi- 
derable expense,  and  which  could  not  but  check  the  ardour  of 
those  who  are  fond  of  chemical  researches,  and  prevent  the 
frequent  repetition  of  the  experiment :  the  disappointment 
resulting  from  an  unsuccessful  experiment  being  always 
much  heightened  when  accompanied  with  the  loss  of  an 
expensive  apparatus. 

Having  succeeded  in  constructing  an  apparatus  simple 
and  efficient,  and  which  has  met  the  approbation  of  several 
eminent  chemists,  I  herewith  send  you  a  drawing  and  de- 
scription of  it. 

The  apparatus  consists  of  a  common  gun-barrel  with 
one  benn,  and  one  of  the  ends  inclining  downwards  a  little. 
The  inclining  straight  part  is  cut  off  from  the  bent  portion 
at  about  three  inches  distance,  is  ground  into  it,  being 
made  to  fit  air-tight.  Underneath  is  a  small  thin  iron  tube 
open  at  bothend&,  made  a  little  conical,  which  when  the  ap- 
paratus is  taken  to  pieces  is  placed  within  the  interior  of  the 
straight  piece,  one  half  of  it  going  into  this  part;  the  other 
will  be  received  in  the  opposite  part,  when  the  apparatus  is 
again  put  together.     This  small  tube  is  to  collect  the  potas- 

•  See  Phil.  Mag.  vol.  xxxii.  p.  276. 
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ium  in,  and  which  purpose  it  answers  exceedingly  well, 
>bviating  an  inconvenience  and  waste  which  sometimes 
i&ppen  from  its  being  dispersed  through  the  barrel. 

In  the  first  apparatus  which  I  had  constructed  on  tliii 
■Ian,  I  had  the  pans  made  to  screw  together  :  this  answered! 
xtremely  well,  but  it  possesses,  no  advantage  over  a  ground 
dint,  and  is  more  expensive. 

The  first  attempt  to  use  this  apparatus,  T  obtained  less 
han  20 grains  of  the  potassium  :  this  was,  however,  encou- 
agement,  my  apparatus  being  in  every  respect  perfect  as 
ifhen  I  began  the  process  ;  it  served  me  twelve  times  very 
ompletely,  and  in  the  last  experiment  I  collected  140 
Tains  of  the  metalloid  from  eleve  l  drachms  troy  of  the  al- 
kali. 

Having  succeeded  in  preserv  ng  my  apparatus  (it  at 
ength  was  melted  in  a  small  plai  ,  the  lute  having  fallen  off 
n  the  process),  my  object  was  )  substitute:  the  common 
aust'tc  potass  instead  of  the  pure  potass  which  had  been 
;enerally  used.  I  tried  it;  ant"  i  my satisfaction  obtained 
he  result  just  mentioned.  this  1  was  much  pleased, 

he  kali  purum  being  sold  at  m.j  eighth  of  the  price  "of 
he  pure  potass.  In  my  subsi  uent  experiments  twelve 
frachms  yielded  the  cxtraordi  f  produce  of  170  grains, 
he  apparatus  being  taken  out  he  fire  entirely  free  from 
leing  acted  on. 

Having  attempted  the  caustic  soda  alone,  and  not  suc- 
■ceding  with  it,  I  used  the  pror.  rlions  of  two  draebms  of 
oda  to  six  drachms  ot  potass,  ai  1  obtained  (JO  grains  of  a 
leautiful  compound  nearly  nuiu,  of  considerable  lustre, 
.ml  which  lustre  was  inconsiderably  diminished  some  days 
.Iter  ;  it  nearly  floated  in  the  naphtha,  being  apparently  of 
he  same  specific  gravity. 

From  one  pari  of  soda  lo  seven  of  potass,  the  proportion 
tsed  by  Mr.  Davy  in  a  similar  experiment,  1  obtained  from 
en  drachms  150  grains  of  metalloids,  in  appearance  rescin- 
ding quicksilver,  equally  fluid  at  a  low  temperature,  though 
vith  this  striking  difference,  of  less  specific  gravity  than 
.omc  very  pure  naphtha,  in  which  it  floated. 

The  furnace  I  use  \»  the  common  black-lead  crucible, 
l'joui  eight  inches  diameter;  I  generally  leave  off  the  upper 
section  as  well  as  the  Hue.  The  furnace  used  at  tbe  Inr 
tiuuion  is,  if  1  do  not  mistake,  above  30  inches.  The 
louble  bellows  are  small  in  proportion,  about  36  inches 
>y  14  inches. 

In  p-i-fnnuinE  the  experiment,  it  may  be  observed  1n 
tdditicn  to  what  has  been  said,  1  leave  th<  stopper  out  of 

lb* 
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the  potass  tube  till  uetf  the  end  of  the  process,  bring  it  to 
a  red  heat,  before  any  of  the  alkali  is  supplied;  then  the 
iron  turnings  being  at  a  white  heat,  I  introduce  pieces  of 
the  potass  in  succession :  these  are  immediately  brought 
into  igneous  fusion,  admitting  of  part  of  the  water  contained 
in  it  to  pass  off,  and  in  this  state  it  drops  down  on  the 
iron.  When  the  lasf  portion  is  introduced,  and  this  also 
is  become  red  hot,  the  stopper  is  put  into  the  tube  and 
luted  over.  This  is  all  done  in  less  than  ten  minutes,  from 
the  first  supplying  of  the  potass  tube  with  alkali  rat  the 
other  end  a  glass  tube  passes  down  into  some  olive  oil  : 
here  the  hydrogen  escapes,  often  in  a  state  of  brilliant  comi- 
bustion,  and  potassium  deposits  in  the  glass  tube :  this 
however  should  be  prevented  by  wet  cloths  applied  to  the 
straight  part  of  the  gun-barrel. 

Description  of  the  Drawing  (Plate  IX.) 

A.  Potass  tube. 

B.  Stopper  to  be  put  in  at  the  end  of  the  process. 

C.  The  situation  of  the  iron  turnings. 

D.  The  fire-place. 
£.  The  grate. 

F.  The  pipe  of  the  bellows. 

G.  Straight  part  ground  to  the  bent  part. 

H.  Thin  iron  tube  to  be  placed  within  the  joint,  to  collect 
the  potassium. 

I.   Glass  tube. 

K.  Olive  oil. 

L.  The  part  where  the  gun-barrel  begins  to  decline  down* 
ward.  N.  B.  This  inclination  should  commence 
precisely  at  the  point  where  the  tube  emerges  from 
the  furnace,  to  prevent  the  potassium  from  flowing 
back  on  the  iron  turnings. 

M.  Stop-cock  screwed  into  a  socket  fixed  in  the  gun- 
barrel,  which  is  shut  the  moment  gas  ceases  to  be 
given  off,  and  which  is  known  by  the  consequent 
absorption*. 
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LIV.  On  the  Composition  and  Decomposition  of  Forces. 
Translated  from  "  Trait6  elementaire  de  Statique,  par 
Gaspard  Mongb;"  by  Mr.  W.  Marrat,  of  Boston, 
Lincolnshire*. 

1.    When  a  force  P,  (fig.  l  and  2,)  applied  to  a  deter- 
point  C,  of  the  solid  body  AB,  draws,  or  pushes 

•  Oomnnmic«t«d  by  Mr.  Marrat. 
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k  called  the  composition  of  forces,  and  that  by.whicfe 
we  find  the  composants  when  we  know  the  resultant,  it 
called  the  decomposition  of  forces*. 

II. 

7.  Two  forces  equal  and  directly  opposite,  applied  at  the 
same  time  to  the  sanfe  point,  destroy  each  other  and  are 
in  equilibrio.  Reciprocally,  when  two  forces  are  in  equili- 
brio,  they  are  equal  and  direetly  opposite. 

8.  If,  therefore,  several  forces  differently  directed  aw 
applied  to  the  same  point,  to  produce  an  equilibrium,  that 
is  to  destroy  the  effect  of  their  resultant,  we  must  apply  to 
this  point  a  single  force  equal  to  their  resultant,  and  di- 
rectly opposite  to  it ;  or  else  we  must  apply  several  force* 
the  resultant  of  which  may  be  equal  and  directly  opposite; 
to  the  resultant  of  the  first. 

9.  Reciprocally,  when  several  forces,  differently  directed, 
and  applied  to  the  same  point,  are  in  equilibrio,  their  re-; 
•ultant  is  nothing,  or,  which  comes  to  the  same,  any  one 
of  these  forces  is  equal  and  directly  opposite  to  the  result-: 
ant  of  all  the  others,  or  lastly  the  resultant  of  any  number 
of  forces  is  equal  and  directly  opposite  to  the  resultant  of? 
all  the  others. 

III. 

10.  If  several  forces  applied  to  the  same  point  have  all 
the  same  direction,   and  all  act  the  same  way,  the  effect. 

Croduced  upon  this  point  is  the  same  as  would  be  produced 
y  a  single  force  equal  to  their  sum,  acting  the  same  way,- 
and  in  the  same  direction ;  consequently  this  single  force  ia 
their  resultant. 

11.  Hence,  to  produce  an  equilibrium  with  all  these 
forces,  we  must  apply  to  the  same  point,  and  in  an  oppo- 
site direction,  a  iorce  equal  to  their  sum;  for  this  force 
will  be  equal  and  directly  opposite  to  their  resultant. 

12.  It  follows  then,  First,  that  when  two  unequal 
forces  are  applied  to  the  same  point,  but  in  opposite  di- 
rections, the  resultant  will  be  in  the  direction  of  the  greater, 
and  equal  to  their  difference.  For  the  greater  of  these  two 
forces  may  be  considered  as  composed  of  two  forces,  di- 
tected  the  same  way,  one  of  which  is  equal  to  the  less  and 
rhe  other  equal  to  their  difference;  now  of  these  two  latter 
forces,  the  first  is  destroyed  by  the  less  (7) ;  therefore,  there 
remains  to  move  the  point,  only  the  difference,  which  acta 
in  the  same  direction  as  the  greater.         \ 

13.  Secondly.  That  if  ever  so  many  forces  be  applied 
to  the  same  point,  some  of  which  act  one  way  and  the 

•  English  authors  call  this  resolution  of  forces. 

X  3  others 


8     On  the  Composition  and  Decomposition  of  Forces. 

hers  the  contrary;  after  having  found  the  sum  of  all  those 
tiich  act  one  way,  and  also  the  sum  of  all  those  which 
t  the  contrary  way,  the  resultant  of  all  these  forces  is 
ual  to  the  difference  of  these  sums,  3nd  is  directed  the 
me  way  as  ihe  greater. 

14.  Therefore,  to  produce  an  equilibrium  wiih  all  these 
rces,  we  must  apply  to  the  same  point,  and  in  the  di- 
ction of  the  less  sum,  a  force  equal  to  the  difference  of 
e  sums.     For  this  force  will  be  equal  and  directly  oppo- 

e  to  their  resultant. 

THEOREM. 

15,  If  to  the  extremities  of  ai  inflexible  right  line  AB, 
g.  3)  two  equal  forces  P,  Q,  b^  applied,  both  of  which 
t  the  same  way,  and  the  direotu  is  of  which  AP,  BQ,  are 
irallcl  to  each  other: 

i.  The  direction  of  the  resi         :  B  of  these  forces  is  pa- 
llt!  to  AP,  BQ,  and  passes  tn>      gh  the  middle  of  AB. 
2.  The  resultant  is  equal  to        sum  V+Q  of  these  tw« 
rces. 

Demonstration  op  the  Fifst  Part.  J-*-!  another 
flexible  right  line  DE  perpend  'ular  to  the  direction  of 
e  forces  be  invariably  attached  *o  the  right  line  AB,  and 
oduce  the  direction  of  the  forci  P,  Q,  till  they  meet  the 
rht  line  DE  in  D  and  E ;  we  may  consider  these  forces  as 
plied  at  D  and  E. 

Divide  DE  into  two  equal  in  C,  and  on  that  side  to 

hich  the  forces  tend  to  mov  a  right  line  place  an  im- 

ovcablc  obstacle  at  C,  and  the  right  line  ED  will  be  at 
st ;  for,  the  parts  of  the  line  on  each  side  of  the  obstacle 
ing  equal,  there  is  no  reason  why  one  of  these  equal 
rces  should  overcome  the  other;  therefore  the  resultant 
ill  be  destroyed  by  the  obstacle  C,  or  the  resultant  will 
mgh  the  point  C.  In  the  same  manner  it  may  b« 
i  of  the  resultant  of  the  two  forces 
middle  of  any  other  right  line  GH 

it  the  same  time  through  the  two 
equally  distant  from  the  direction 
course  it  is  parallel  to  them,  and 
middle  of  AB. 

on  of  the  two  forces  P,  Q,  and  that 
r  resultant  it,  ocing  parallel,  we  may  consider  them 
.lining  in  a  point  at  an  infinite  distance,  and  the 
ces  I',  (J,  as  both  applied  to  this  point:  now  the 
it  of  two  forces  applied  to  the  same  point  is  equal 
sum  (id);  therefore  the  resultant  of  the  two  force* 
s  equal  to  the  sum  P  +  Q  of  those  forces. 

16.  Cor. 
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10.  Cor.  I.  To  produce  an  equilibrium  with  the  femes 
P>  Qt  we  have  only  to  apply  to  the  point  K  a  third  force 
equal  to  their  sum,  acting  in  a  contrary  direction,  but  pa* 
rallel  to  AP  or  BO :  for  this  third  force  will  be  equal  and 
directly  opposite  to  their  resultant. 

17.  Cor.  t.  If  after  having  divided  an  inflexible  right 
line  into  any  number  of  equal  parts,  we-  apply  to  all  these 
points  of  division  equal  forces  the  directions  of  which  are 
parallel  among  themselves ;  the  resultant  of  all  these  forces 
passes  through  the  middle  of  the  right  line  in  a  direction 
parallel  to  that  of  the  forces,  and  is  equal  to  their  sum. 

For  all  the  particular  resultants  of  these  forces  taken  two 
and  two  at  equal  distances  from  the  middle  of  the  right 
line,  will  pass  through  the  middle,-  in  the  same  direction, 
and  each  resultant  will  be  equal  to  the  two  forces  which' 
are  its  composants:  therefore,  the  general  resultant  will 
pass  through  the  middle  of  the  line  (10),  accordihg  to  the 
same  direction,  and  will  be  equal  to  the  sum  of  all  the  par*, 
ticular  resultants,  or  equal  to  the  sum  of  all  the  composauts, 

THEOREM. 

18.  If  to  the  extremities  of  an  inflexible  right  line  AB 
(fig.  4.)  two  unequal  forces  P,  Q,  be  applied,  the  directions 
of  which  AP,  BQ,  are  parallel  and  act  the  same  way: 

1 .  The  resultant  R  is  equat  to  their  sum, and  its  direction 
is  parallel  to  that  of  the  forces. 

2.  The  point  of  application  C,  of  the  resultant  R,  divides 
the  right  line  AB  into  two  parts  which  are  reciprocally 
proportional  to  the  forces;  or  in  such  a  manner  that 

P:Q::BC:  AC. 
Demonstration  op  First  Part.   For  divide  the  right 
line  AB  into  two  parts  in  D,  directly  proportional  to  the 

forces  P,  Q,  ailc*  we  s^'  ^ave  ^  :  6  :  :  *^D  :  ^B. 

Produce  the  inflexible  line  Ab  both  ways,  and  make 
AE=AD  and  BF=BD,  also  conceive  that  the  two  forces 
P  and  O  are  uniformly  distributed  through  every  point  of 
the  rignt  line  EF,  and  act  in  directions  parallel  to  the 
direction  of  the  two  forces  P,  Q ;  it  is  evident  that  the 
force  P  will  be  distributed  through  the  part  DE,  and  that 
the  force  Q  will  be  distributed  through  the  part  DF. 

Moreover,  the  force  P  will  be  the  resultant  of  all  the 
forces  distributed  through  ED,  and  Q  that  of  all  the  forces 
distributed  through  the  line  DF  (17):  hence  the  general 
resultant  of  all  the  forces  uniformly  distributed  through 
the  line  EF,  will  pass  through  C,  the  middle  of  EF,  and 
according  to  a  direction  parallel  to  the  direction  of  the 

A  4  composants, 
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Bomposanls,  anil  is  equal  to  their  sum;  therefore,  the  re- 
Bultant  of  the  forces  P,  Q,  is  equal  to  their  sum,  and  its 
Birection,  which  passes  through  C,  is  parallel  to  BQ  or  AP. 
I  2.  The  right  line  AB  being  the  half  of  EF,  we  have 
&B  =  EC,  and  by  subtracting  from  each  of  these  equal 
Buantitics  the  part  AC,  which  is  common,  we  have  BC  *= 

1a=ad. 

B  Also,  because  AB  =  CF,  by  taking  away  the  common 
Barl  Cii,  we  have  AC  =  BF=BD,  and  because,  bv  suppo- 
Btiun,  P:Q  ::  AD  :  DB, 

Be  shall  have P  :  <_>  :  :  BC  :  AC. 

B  But  the  resultant  of  the  two  forces  P,Cj,  has  been  proved 
Bi  pass  through  C  :  hence  the  point  of  application  of  this 
Besultant  divides  the  right  line  AB  into  two  parts  which 
Bre  reciprocally  proportional  to  the  two  forces. 
I  10.  Cor.  I.  Therefore,  to  produce  an  equilibrium  with 
Bie  two  forces  P,  Q,  we  must  divide  the  right  line  AB  in 
W,  so  thai  the  two  parts  may  be  reciprocally  proportional 
)  these  two  forces,  and  apply  to  the  point  C  a  third  force 


1  APo 


I  to  the  sum  P  +  Q,  in  a  contrary  direction  but  parallel 

"orBQ. 

Remark.     If  the  relation  of  the  forces    P,  Q,    and 
B.'.  length  of  the  right  line  AB  be  given  in  numbers,  and 
B.'e   want   to  determine  the  distance  of  the  point  C  from 
Mi  or  B,  the  proportion 
B  P;Q::BC:AC 

Bannot  be  immediately  applied,   because   in  this  proportion 
I     only  know  the  two  first  terms  :  but  since 

I  l':0::BC:AC, 

B     bv  composition   P  +  O  :  Q  :  :  BC+AC  =  AB  :  AC; 

II  also      I'  +  O:  P;  ■  AB:BC( 

Bn  each  of  which  the  three  first  terms  are  given. 
B  21.  Cor. 2.  When  a  single  force  R  is  applied  to  a  point 
K,  in  the  inflexible  right  line  AB,  we  can  always  resolve 
I:  into  two  others  P.O.  which  being  applied  to  the  two 
Jiveo  points  A,  B,  and  directed  parallel  to  RC,  will  pro- 
Huce  the  same  rfl*eel ;  for  the  force  R  may  be  divided  into 
Bwo  parts  which  are  iv  c  in  recall  y  proportional  to  the  line 
WiC,  BC,  bv  nieaiis  of  ihc  iwo  following  proportions 
|  AB:  BC::  R:  P 

B  AP,  :  AC::R:0. 

In  each  of  which  we  know  the  three  first  terms.  And 
Brie  resultant  of  the  two  forces  P,  O,  has  the  same  quantity 
"*  e  same  wav  as  the  force  R. 


I    2-2.    Cor,  3.      I 
Letting  corollary, 


*  thing  being  (in  fig.  5)  as  in  the  pre- 
.e  apply  to  the  point  C,  of  the  right 


Oh  the  Composition  and  Decomposition  ofFofcts.     3*9 

line  AB,  a  force  S  equal  and  directly  opposite  to  the  re- 
sultant of  the  two  forces' P,  Q,  in  such  a  manner  that  S=R 
eesP+Q;  the  three  forces  P, Q,  S,  will  be  in  equilibrio 
(19),  and  either  of  the  two  forces  P,  Q,  may  be  regarded 
as  equal  and  directly  opposite  to  the  resultant  of  the  other 
two.  Hence  the  resultant  of  two  forces  S,  Q,  of  which 
the  directions  are  parallel,  and  which  act  contrary  ways,  if 
a  force  p,  equal  and  directly  opposite  to  the  force  P.  Now 
the  force  P  is  equal  to  the  difference  of  the  forces  S,  Q, 
and  acts  in  a  direction  contrary  to  that  of  the  greater  S  of 
these  two  forces;  therefore,  1.  The  resultant  p  of  the  two 
forces  S,  Q,  "is  equal  to  their  difference  S— Q,  and  it  acts 
the  same  way  as  the  greater,  in  a  direction  parallel  to  that 
of  these  two  forces. 

Moreover  we  have  P4-Q  or  S  :  Q  :  :  AB  :  AC  (20). 

2.  The  distances  of  the  point  A  of  application  of  this 
resultant  from  the  two  points  C,  B,  are  reciprocally  pro* 
portional  to  the  forces  S,  Q. 

23.  Remark.  If  the  ratio  of  the  two  forces  S,  Q,  and 
the  length  of  the  right  line  BC  are  given  in  numbers, 
and  we  would  find  the  distances  of  the  point  A  from  the 
points  B,C,  the  preceding  proportion  cannot  be  directly 
applied,  because  in  this  proportion  we  know  only  the  two 
first  terms;  but  from  it  we  easily  deduce  this  by  division  ' 
of  ratios;  viz.  S-Q  :  Q  : :  AB-AC  or  BC  :  AC 

in  which  we  know  the  three  first  terms. 

We  find  the  distance  AB  bv  this  other  proportion, 

S-g  :  S  : :  AB-AC  or  BC  :  AB. 

24.  Cor.  4.  If  the  two  forces  S,  Q,  the  directions  of 
which  are  parallel  and  which  act  contrary  ways,  are  equal 
between  themselves,  1.  their  resultant  P,  which  is  equal  to 
S— Q,  (22)  becomes  nothing ;  2.  in  the  proportion  S  —  Q  : 
Q  :  :  BC  :  AC,  the  second  term  being  indefinitely  great 
with  respect  to  the  first,  which  is  nothing,  the  fourth  term 
AC  is  also  indefinitely  great  with  respect  to  the  third. 
Therefore,  the  point  A  of  application  of  the  resultant  P  is 
at  an  indefinite  distance  from  the  point  C.  Hence,  to 
produce  an  equilibrium  with  the  forces  S,  Q,  we  must  ap- 
ply to  the  inflexible  right  line  a  force  equal  nothing,  the 
direction  of  which  passes  at  an  indefinite  distance:  this  is 
not  absurd,  but  it  cannot  be  executed. 

We  see  then  that  it  is  impossible,  by  means  of  a  single 
force,  to  produce  an  equilibrium  with  two  equal  forces  the  ' 
directions  of  which  are   parallel   and  which  act  contrary 
ways ;   but  by  means  of  two  forces  we  can  produce  with 
then)  an  equilibrium  in  an  indefinite  number  of  ways. 

problem. 
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15.  Any  number  of  forces  1',  Q,  R,  S,  &c.  the  directions 
which  are  parallel,  and  which  act  the  same  way,  being 
died  to  the  points  A,  B,  C,D,  &c.  given  in  position, 
;.  6)  and  connected  in  an  invariable  manner;  to  deler- 
ie  the  resultant  of  all  ibese  forces. 
Solution.  Take  any  two  of  the  forces,  as  P,  Q,  and 
ermine  (90)  their  resultant  T;  this  resultant  will  be 
lal  to  P+Qi  and   its  direction  will  be  parallel  to  that  of 

two  forces  P,  Q.  and  we  find  its  point  of  application 
ly  the  following  proportion/P-'-Q  :  Cj  ■.  ■.  AB  :  AE. 
n  stead  now  of  the  two  forces  md  Q  we  may  substitute 
ir  resultant  T,  and  having  drai  n  the  right  line  EC,  we 
st  determine  the  resultant  V  i  f  the  two  forces  T,  R; 
i  resultant  V  will  also  be  that    f  the  three  forces  P,Cj, 

its  quantity  equal  to  T-t-R  -r  =  P  +  Q-t-R,  and  its 
nl  of  application  F  will  be      und  by  this  proportion, 

T+Rorl'-!-C;  +  R:R.  EC :  EF. 
n stead  of  the  three  forces  P,  C_  R,  we  may  now  substi- 
:  their  resultant  V,  and  after  .aving  drawn  the  right 
:  FD,  we  must  find  the  result:  it  X  of  the  two  forces 
S ;  this  resultant  X  will  be  thai,  of  the  four  forces  P,  Qr 
S,  and  its  quantity  equal  P+T  -R+S;  and  we  deter- 
le  upon  FD  its  point  of  app]  tion  G,  by  the  propor- 
i,  V+S  or  P+Q+B  :  S  : :  FD  :  FG. 
ii  the  same  manner  wc  maj  ceed  for  any  number  of 
:es  whatever,  and  the  quant.v  .if  the  last  resultant  will 
equal  to  the  sum  of  all  the  forces  in  the  system. 
:fj.  Cor.  I.  ]  [cnec,  bv  supposing  that  the  point  G  is 
ariably  connected  to  the  points  A",  B,  C,  D  . . .  we  shall 
e  an  equilibrium  with  all  the  forces  P,  Q,  R,  S  . . .  by 
lying  to  the  point  G  a  force,  the  direction  of  which  is 
ille!  to  that  of  the  original  forces,  which  acts  the  contra- 
ry, mid  which  is  equal  to  their  sum  P  +  Q+R+S 

7.  Cor.  2.  If  among  the  forces  P,  Cj,  R,  S, . .  .the  di- 
ions  of  which  arc  parallel,  some  of  them  act  one  way 

the  remainder  the  contrary  way  j  we  first  determine  the 
ticular  resultant  of  those  which  act  one  way,  and  then 

particular  resultant  of  all  those  which  act  the  contrary 
\  For  all  the  forces  being  reduced  to  two  acting  iq 
losite  directions,  in  determining  by  art.  83  the  result- 

of  these  two  forces  we  have  the  general  resultant, 
:,  consequently,  the  force  which,  if  applied  in  a  contrary 
■ction,  would  keep  the  whole  in  equilibria.  The  ger 
il  resultant  being  equal  to  the  difference  between  the 

two 
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two  particular  resultants  ^$£}>  and  each  of  these  being 
equal  to  the  sum  of  thd& )4mch  compose  it  (25),  it  fol- 
lows that  the  general  resntfipt  is  equal  to  the  excess  of  the 
sum  of  the  forces  which  act  one  way,  above  the  sum  of 
the  forces  which  act  the  contrary  way. 

38.  Cor.  3.  If  the  forces  P,  Qf  R,,S, . . .  .remain  parallel 
among  themselves,  and  without  changing  in  quantity,  talc* 
another  direction,  and  become  p,  <jry  r,  s, ... .,  the  resultant 
/  of  the  two  first  will  still  pass  through  E  and  be  equal  to 
their  sum  jH-?.  Likewise  the  resultant  v  of  the  three 
forces  p,  f,  r  passes  through  the  point  F,  and  is  equal  to 
p-f  7+**.  In  the  same  manner  the  resultant  x  of  the  font 
forces  p,  9,  r,  s  will  pass  through  the  point  G  and  will  be 

3ual  to  the  sum  p  +^-f  r+5.    Hence  the  general  resultant 
all  the  forces  p,  q,  r,  $ . .  will  always  pass  through  the 
tame  point  as  the  general  resultant  of  tne  first  forces  P,  Q$ 

g\y    D,    OCC  .   .   •   • 

We  see  then  that  when  the  quantities  and  the  points  of 
application  of  parallel  forces  remain  the  same,  the  resultant 
of  these  forces  always  passes  through  the  same  point  what* 
ever  may  be  their  direction,  and  the  quantity  of  this  re- 
sultant is  always  equal  to  their  sum. 

The  point  through  which  the  resultant  of  parallel  forces 
always  passes,  whatever  may  be  their  direction,  is  called 
the  centre  of  parallel  forces. 

It  is  easy  to  perceive  that  if  the  points  of  application 
A,  B,  C,  D, . . .  of  the  parallel  forces  P,  Q,  R,  S . . .  .are  in 
the  same  plane,  the  centre  of  these  forces  is  in  the  same 
plane ;  for  this  plane  contains  the  right  line  AB,  and  con- 
sequently the  point  £  in  this  right  line,  which  is  the  centre 
of  the  forces  P,  Q  :  it  contains  also  the  right  line  EC,  and 
of  course  it  contains  the  centre  F  of  the  forces  P,  Q,  R : 
it  also  contains  the  right  line  FD,  and  consequently  it  con- 
tains the  centre  G  of  the  forces  P,  Q,  R,  S ;  and  so  on. 

Jf  the  points  of  application  are  in  the  same  right  line, 
we  can  demonstrate  in  the  same  manner  that  the  centre  of 
parallel  forces  is  in  the  same  right  Jine. ' 

THEOREM. 

2Q.  Two  forces  applied  to  the  same  body  cannot  have 
H  resultant,  unless  their  directions  concur  in  the  same 
point,  and  are  contained  in  the  same  plane. 

Demonstration.  When  the  directions  of  two  forces 
do  not  concur  in  the  same  point,  they  cannot  be  considered 
as  destined  to  move  a  single  point;  therefore  a  single  force 
cannot  produce  the  same  effect,  and  consequently  they  have 
fxo  resultant.  theorem. 
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THEORKM. 

30.   If  the  directions  of  two^rces  P,  Q,  applied  to  two 
sinls  A,  B,  (iig.  ;  and  8)  of  the  same  body,  are  contained 
i  the  same  plane  and  concur  in  a  certain  point  D  : 
Istly.  The  direction  of  the  resultant  of  these  forces  will 
ass  through  the  point  of  concourse  D ; 
tdly.  The  direction  of  the  resultant  is  in  the  same  plane 
:  the  two  forces  P,  £>,  which  are  its  compo'anls. 
Demonstration  of  l.     The  point  D  being  found  in 
le  direction  of  both  the  forces,  if  we  suppose  that  this 
lint  is  connected  to  the  bH"  —t  an  invariable  manner, 
e  may  consider  the  two  for«         ,  Q,  instead  of  being  ap- 
led  to  the  points  A,   B,  as         died  to  the  point  D,  and 
at  they  have  no  other  eff  lan  a  tendency  to  move 

is   point;  th  ■    ,    their  ant  may  also  he   consi- 

rcd  as  having;  no  other  efTc  low  a  single  force   can- 

't act  upon  a  simile  point  u  it  be  immediately  applied 

this  point.  Therefore  th-  iiltaut  of  the  two  forces 
Q,  may  be  regarded  as  ap^  to  this  point.     Hence, 

i  direction  of  this  force  pat  rough  the  point  of  con- 

urse  of  its  two  composants. 

Dkmonstkatton  op  the  If  at  the  two  points  of 

plication  A,  IS,  we  conceive  nflexible  right  line  to  be 
ached,  in  an  invariable  m&  ,  the  effect  of  the  two 
ces  P,£>,  and  consequent!]  >f  their  resultant,  is  evi- 

illy  a  tendencv  to  move  lh«  line  AB.     Now  a  single 

ce  cannot  nunc  ;i  right  m...  u,iless  it  be  immediately 
>hcd  in  some  point  in  this  line.  Therefore,  the  resultant 
the  two  for. I-  l',0,  may  he  considered  as  applied  to 
lie  point  in  the  right  lineAB.  Hence  the  direction  of 
s  force  passes  at  the  same  time  through  the  point  D,  and 
.i  through  a  point  in  the  right  line  A B  ;  it  is  therefore 
nprised  in  the  plane  of  the  triangle  ABD,  determined  by 
directions  of  the  two  composants  P,  Q. 
it.  (■„>■.  It  follows  then  that  if  three  forces  P,g,R, 
-lied  to  the  same  body,  are  in  equilihrio  among  them- 
es, the  directions  ol  these  three  forces  concur  in  the 
ie  point  0,  and  are  comprised  in  the  same  plane. 
'"or  these  three  forces  being  in  equilihrio,  any  one  of 
in  is  equal  and  directly  opposite  to  the  resultant  of  the 
er  two;  consequently  any  two  of  these  forces  have  a 
ill  ant  ;  thcietoie.  (iju)  the  directions  of  these  two  forces 
eoinpn>ed  in  the  same  plane,  and  concur  in  the  same 
it ;  and  the  direction  (30)  of  the  resultant  of  these  two 
is,  and  consequently  that  of  the  third  force  which 
keeps. 
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.keeps  them,  in  equilibrio,  passes  through  the  point  of  cdn- 
course,  and  is  comprised  in  the  plane  determined  by  their 
directions. 

LEMMA. 

32.  If  a  power  P  be  applied  to  the  circumference  of  i 
circle  moveable  about  its  centre  A  (fig.  g),  according  to 
the  direction  BP,  which  is  a  tangent  to  the  circle  at  the 
point  B;  this  power  has  the  same  tendency  to  turn  the 
circle  about  its  centre,  as  if  it  were  applied  to  any  other 
point  C,  and  in  the  direction  CQ,  which  is  also  a  tangent 
at  the  point  C. 

THEOREM. 

33.  When  the  directions  of  two  forces  P,  Q9  are  in  the 
tame  plane,  and  concur  in  the  same  point  A  (fie.  JO),  if 
we  take  upon  these  directions  the  right  lines  AB,  AC,  pro* 
portional  to  these  forces,  in  such  a  manner  that 

P:Q::AB:AC; 
and  having  completed  the   parallelogram   AB  DC;  th# 
direction  of  the  resultant  of  these  two  forces  will  be  ac~ 
cording  to  the  diagonal  AD  of  the  parallelogram. 

Demonstration.  Conceive  for  a  moment  that  the 
^>oint  D  is  an  immoveable  obstacle,  and  from  this  point 
upon  the  directions  of  the  two  forces  let  fall  the  perpendi- 
culars DE,  DF;  the  triangles  BED,  CFD  are  similar, 
because  the  angles  at  B  and  C  being  each  of  them  equal  to 
the  angle  A,  are  equal  to  each  other;  therefore  we  have 

DC  :DB:  :DF:DE; 
&  by  the  supposition  P  :  Q  :  :  AB  :  AC  or  :  :  DC  :  DB ; 
therefore,     P  :  Q :  :  DF  :  DE. 

From  the  point  D  as  a  centre,  with  the  radius  DF,  de- 
scribe the  circular  arc  FG,  meeting  ED  produced  in  G ; 
then,  regarding  this  arc  and  the  right  line  EG  as  inflexible 
lines  invariably  connected  to  the  point  A ;  conceive  that 
the  force  Pis  applied  at  E,  in  the  direction  EP,  and  that  a 
force  M,  equal  to  the  force  Q,  is  applied  to  the  point  G,  in 
a  direction  parallel  to  AP,  and  consequently  in  the  direc- 
tion of  a  tangent  to  the  arc  FG;  and  because  the  force 
M=rQ,  and  DF=DG,  we  have 

P  :  M  :  :  DG  :  DE. 

Therefore  (18)  the  resultant  of  the  two  parallel  forces 
P,  M,  passes  through  the  fixed  point  D,  and  is  destroyed 
by  the  resistance  of  this  point ;  also  these  two  forces  are 
in  equilibrio  about  this  point. 

Now  the  force  Q,  the  direction  of  which  is  a  tangent  to 
the  arc  FG,  and  which  we  may  regard  as  being  applied  t? 

the 
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•  point  F  oF  its  direction,  tends  to  turn  this  arc  in  the 
ne  manner  as  the  force  M  (32),  and  may  be  substituted 

it  in  order  to  counterbalance  the  force  P:  therefore  the 
a  forces  P,  O,  are  alio  in  cquilibrio  about  the  tilted  point 

and  their  resultant  « ill  be  destroyed  by  the  resistance  of 
s  point,  and  consequently  the  direction  of  this  resultant 

I  pass  through  the  point  D. 

3ut  we  have  seen  that  the  resultant  of  the  two  force* 

Q,  passes  through  the  point  of  concourse  A   of  their 

sctions  (30) ;  therefore  this  resultant  will  be  directed 

ording  to  the  diagonal  AD. 

14.  Cor.  I.     If  from  any  point  D  taken  in  the  direction 

>  of  the  resultant  of  two  forcf   * 

MS  DB,  DC,  parallel  to  the 

shall  have  a  parallelogram  A. 

,  AC,  are  proportional  to  the 

II  have  P  :  Q  :  :  AB  :  AC 
'or  if  these  suits  are  not  pro] 
iltant  will  he  directed  accor 
allelogram,  the  sides  of  whiti 
;es  (33),  and  not  according 
he  supposition. 
5.  Cor.  2.     If  from  the  poii     D,  taken  upon  the  di- 

i  AD  of  the  resultant  of  tw.  forces  P,  Q,  we  let  fall 
the  directions  of  these 
ie  reciprocally  propor- 

4)    that   P  :Q:  :  DC  : 

,  being  similar,  give 
DE; 
DE. 


O,  we  draw  the  right 
ections  of  these  forces, 
D,  the  sides  of  which 
>rces  P,  Q ;  thai  is,  wc 
:  DC  :  DH. 
onal  to  the  forces,  their 
;  to  the  diagonal  of  the 
t  proportional  to  these 
AD  j  which  is  contrary 


perpendiculars  DE,  DF, 
:es;  these   perpendiculars  i 
al  to  the  forces  P,  Q. 
'or  it  has   been  shown  above 
;  and  the  triangles  DBE,  DC. 
DC  :  Dll  :  :  DF 
therefore     P  :  O  :  :  DF  ; 

THEOREM. 

6.  When  the  directions  of  two  forces  P,  Q,  are  com- 
:d  in  the  same  plane,  and  concur  in  a  point  A  (fig.  n)  • 
ve  take  upon  these  directions  the  right  lines  AB,  AC, 
xirtional  to  these  forces,  in  such  a  manner  that  we  have 
P:Q: : AB: AC; 

having  finished  the  parallelogram  AB  DC;  the  re- 
int  R  of  the^e  two  tbrces  will  be  represented  in  quantity 
direction   by  the  diagonal  AD  of  the   parallelogram; 

is,  we  shall   have 

P  :  O  :  H  :  :  AB  :  AC  t  AD. 
emonstuation.     We  have  already  seen  (33)  that  the 
Itant  of  the  two  forces  P,  O,  will  be  directed  according 
ie  diagonal  AD  of  the  parallel ogram ;  it  therefore  re- 
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mains  only  to  show  that  Us  quantity  will  be  represented  bjr 
this  diagonal.  To  the  point  A  apply  a  force  6  equal  and 
directly  opposite  to  the  resultant  R,  this  force  will  be  di- 
rected according  to  the  prolongation  of  the  diagonal  DA, 
and  the  three  forces  P,  Q,  S,  will  be  in  equilibrio*  There- 
fore the  force  Q,  will  also  be  equal  and  directly  opposite 
to  the  resultant  of  the  two  other  forces  P,  S ;  and  conse- 
quently this  last  resultant  will  be  directed  according  to  the 
prolongation  of  the  right  line  CA.  Produce  CA  till  AH 
» AC,  and  draw  the  right  line  HB,  which  will  be  parallel 
to  AD,  and  consequently  to  the  direction  of  the  force  S» 
also  from  H  draw  HK  parallel  to  the  direction  of  the  forcp 
P  j  the  two  forces  P,  S,  are  proportional  to  the  sides  AK» 
AS,  of  the  parallelogram  ABHK,  (34)  ;  that  is,  we  shall 
have  P:  S  : :  AB  :  AKorHB. 

Now  because  ADBH  is  a  parallelogram,  we  have  HBa 
AD ;  moreover  the  forces  S  and  R  are  equal,  therefore 

P:R::AB;AD. 
But  by  supposition  P  :  Q  : :  AB  :  AC ; 
therefore,  by  uniting  these  two  proportions,  we  get 

P  :  6  :  R  :  :  AB  :  AC  :  AD. 

37.  Cor.  1.  If  the  two  forces  P,  Q,  are  applied  to  the 
point  A,  they  will  be  in  equilibrio  with  a  third  force  applied 
to  the  same  point,  the  direction  of  which  is  DA,  and 
which  is  proportional  to  the  diagonal  AD;  for  this  force 
will  be  equal  and  directly  opposite  to  the  resultant  of  the 
forces  P,  Q. 

If  the  forces  P,  Q,  are  applied  to  any  other  points  of 
their  directions,  there  will  be  an  equilibrium  in  applying  to 
any  point  whatever  of  the  right  line  AD,  and  in  the  di- 
rection DA,  a  force  proportional  to  AD;  provided  that 
the  point  of  application  of  this  last  force  be  invariably  con- 
nected to  the  points  of  application  of  the  forces  P,  Q. 

88.  Cor.  2.  We  can  always  decompose  a  force  R,  given 
in  quantity  and  direction,  into  two  other  forces  P,  Q,  di- 
rected according  to  the  given  right  lines  AP,  AQ ;  pro- 
tided  tjiat  these  directions  and  that  of  the  force  R,  ait 
comprised  in  the  same  plane,  and  concur  in  the  same 
point  A. 

For  let  the  force  R  be  represented  by  a  part  AD  of  its 
direction,  and  drawing,  through  the  point  D,  the  right 
lines  DC,  DB,  parallel  to  the  given  directions  AP,  AQ,  they 
form  the  parallelogram  ABDC,  the  sides  of  which  AB, 
AC,  represent  the  forces  P,  Q,  required;  for  (36)  the  re- 
sultant of  these  forces  will  have  the  same  quantity  aod  di- 
rection 
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:tion  as  the  force  R.  We  find  the  quantities  of  the 
ces  P,  Q,  by  means  of  ihene  proportions, 

AD  :  AB::  R:  P 

AD  ;  AC  :  :  R  :  Q. 
PROBLEM. 
39-  To  determine  the  resultant  of  any  number  of  forces 
Q,  R,  S,  6tc.  whose  directions,  comprised  or  not  com- 
sed  in  the  same  plane,  concur  in  the  same  point  A. 
Demonstration.     Upon  the  given  directions  lay  off, 

m  the  point  A,  the  lines  AB,  AC,  AD,  AE pro- 

rtional  to  the  forces  P,  Q,  R,  S  . . . ,  respectively  ;  and 
isidering,  at  first,  any  two  ~c  'L  se  forces  as  P,  Q,  and 
npleting  the  parallelogram  2,  the  diagonal  AF  will 

iresent  the  quantity  and  A  a  of  the  particular  re- 

tant  T  of  these  forces  (31 

Instead  of  the  forces   P  we  may  now  take  their 

ultanl  T,  and  considerin  two  forces  T,  R,  repre- 

ited  by  AF  and  AD,  com]  e  parallelogram  AFGD, 

J  the   diagonal  AG   will  nt  the  quantity  and  di- 

tion  of  the  resultant  V  1,  forces  T,  R,  or  of  the 

ee  forces   P,  Q,  R.     Ag;  lead  of  the  three  forces 

Q,  R,  we  may  take  their  ill  V,   and   considering 

;  two  forces  V,  S,  complc  parallelogram  AGHE, 

:  diagonal  of  which  AH    >  iresent  the  quantity  and 

ection  of  the  resultant  X  1  two  forces  V,  S,  or  of 

s  four  P,  Q,  R,  S, 

In  the  same  manner  we  1  -oceed  to  determine  the 

nit  ant  of  any  number  of  roreea  whatever,  and  the  last 
ultanl  will  be  tho  general  resiiitant  of  lhe  system. 

10.   Cur.      If  all  the  furees  P,Q,  R,  S areappliedto 

:  point  of  concourse  A  of  their  directions,  to  produce  an 
lilibriuni,  we  must  first  find  the  quantity  and  direction 
their  resultant,  and  then  apply  to  the  point  A  a  force 
.isil  and  directly  opposite  to  it.  Bnl  if  the  forces  are 
plied  to  other  points  of  their  directions,  invariably  con- 
jttd  among  themselves;  to  produce  an  equilibrium  we 
1st  applv  to  any  point  of  the  direction  of  their  resultant 
oree  which  shall  be  equal  and  directly  opposite  to  that 
their  resultant,  provided  ihat  the  point  of  application  of 
>  force  be  also  connected  in  an  invariable  manner  to 
.se  of  the  forces  1',  O,  It,  S 


41.  To  determine  the  resultant  of  any  number  of  forces 

P,2.R,s 
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P,  Q9  R,  S,  &c.  whose  directions  comprised  in  the  saqM 
plane  do  not  concur  in  the  same  point ;  whose  points  of 
application  A,  B,  C,  D,  &c.  are  connected  together  in  an 
invariable  manner;  and  whose  magnitudes  are  represente4 
by  the  parts  Atf,  Bb9  Cc,  Drf,  of  their  directions. 

Solution.  After  having  prolonged  the  directions  of 
pny  two  of  these  forces,  such  as  P,  Q,  until  they  have  met 
somewhere  in  a  point  E;  we  lay  off  from  E  to  F  and  fronf 
E  to  G  the  lines  Aa,  Bi,  representing  these  forces,  which 
will  complete  the  parallelogram  EFeG,  whose  diagonal  E* 
will  represent  in  magnitude  and  direction  the  resultant  T 
pf  the  two  forces  P,  Q,  (3§). 

Instead  of  the  forces  P,  Q,  we  take  the  resultant  T,  and 
prolong  its  direction  as  well  as  that  of  the  force  R  until 
they  meet  somewhere  in  a  point  H;  we  lay  off  the  line 
E*  from  H  to  I,  and  the  line  Cc  from  H  to  k ;  which  will 
pomplete  the  parallelogram  HIAK,  whose  diagonal  HA 
wilt  represent  in  magnitude  and  direction  the  resultant  V 
of  the  two  forces  T,  B,  which  will  also  be  that  pf  tty| 
Jfaree  forces  P,  Q,  R. 

In  the  same  manner,  instead  of  the  three  forces  P,  Q,  IJ, 
we  take  their  resultant  V,  and  prolong  its  direction  as 
well  as  that  of  the  forpe  S  until  they  meet  in  a  point  Lj 
then  laying  off  from  L  to  M  and  from  L  to  N  the  lines 
HA,  Dd9  which  represent  the  forces  V  and  S,  they  complete 
the  parallelogram  LM/N,  whose  diagonal  LZ  will  represent 
the  resultant  X  of  these  two  forces,  which  ?9  aUp  th§t  of 
the  four  forces  P,  Q,  R,  S. 

By  proceeding  thus  we  may  find  the  magnitude  and  d\t 
rection  of  the  general  resultant  of  all  the  proposed  fprcef, 
whatever  jnay  be  their  number. 

42.  Cor.  Therefore  whesi  several  forces,  directed  in  the 
same  plane,  are  applied  to  points  connected  together  in  an 
invariable  manner,  these  forces  h*ve  always  a  resultant;  90 
that  it  is  possible  to  make  them  in  equilibrium  by  mean* 
of  one  force  only ;  except  ip  the  case  where  the  direction  of 
one  of  these  forces  being  parallel  to  that  of  the  resultant 
of  all  the  others,  this  force  and  this  resultant  are  equal  tQ 
% ach  other,  and  act  in  contrary  directions :  for  we  have  seen 
(24)  that  then  to  make  them  in  equilibrium  it  is  necessary 
to  apply  a  force  of  nothing,  whose  direction  should  past 
to  $n  infinite  distance;  which  is  impracticable. 

THEOREM. 

43.  If  three  forces  P,  Q,  R,  have  their  magnitudes  aijd 
directions  represented  by  the  three  edges  AB,  ACj  AD,conT 

Vp).  3$.  Np.  144.  May  J8ipr  Y  tigupijs 
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iguous  to  the  same  angle  of  a  paral  lelopipedon  ABFEGD, 
D  such  a  way  ihat  P  :  Q  :  R  :  :  AB  :  AC  :  AD,  their  re- 
ultant  S  will  be  re  presented  in  magnitude  and  direction  by 
:he  diagonal  AE  of  the  paral  lelopipedon  continuous  to  that 
ingle,  and  we  shall  have  P  :  O  :  R  :  S  :  :  AB~:  AC  :  AD  : 

Demonstration.  On  the  face  ABFC,  which  contain! 
he  directions  of  the  two  forces  P.O.  let  the  diagonal 
AF  be  drawn  ;  let  the  diagonal  DE  also  be  drawn  on  the 
ipposiie  face  DHEG  ;  ihese  two  diagonals  are  parallel  and 
jqual,  for  the  two  edges  AD,  EF,  ol  the  parallclopipcdoti, 
it  ■  lie  cxireinilies  of  which  they  terminate,  are  parallel  and 
a  parallelogram.  Hence 
settled  in  magnitude  and 
■the  face  ABFG,  which 
T  will  be  represented  in 
iagonal  AF,  and  we  shall 


iqual;  therefore  A  FED  s 
:he  two  forces  P,Q,  btiti 
lirection  by  the  sides  AB, 
s  a  parallelogram,  their  r«" 
magnitude  and  direction  I 
iavc  PiQiTMAlrf 

In  like  manner  the  tw(. 
jy  (he  sides  AF,  AD,  o| 
resuhant  S,  which  is  also 
will  be  represented  by  It 
klugram,  and  we  have  T 
lore,  by  nuitmg  the  abov 
liave  P  :  Q  :  R ;  i  S  1 1  AB  : 

Now  the  diagonal  AF 
lelopipedon ;  therefore  thi 
represented  in  magnitude 
he  paial  lelopipedon. 

44.  Cor.  We  mav  always  decompose  a  force  S  eiven 
m  magnitude  and  direction  into  ihree  other  forces  l\Q,  R, 
directed  according  to  ihe  three  given  lines  AP,  AO,  AR, 
not  comprised  in  the  same  plane,  provided  these  three  di- 
rections and  that  of  ihe  tone  S  concur  in  the  same  point  A. 

To  effect  tins,  by  ihe  ihree  directions  considered  two 
and  two  we  draw  ihe  ihree  planes  BAG,  CAD.  DAI!  ; 
the  force  Swill  lie  represented  hy  a  part  AE  of  its  direction  ; 
and  by  the  point  E  we  draw  three  olher  planes,  EGDH, 
EHBF,  EFCG,  respectively  parallel  to  the  three  first;  these 
six  planes  are  the  faces  of  a  paral lelopipedon,  whose  dia- 
gonal is  AE,  and  whose  edges  AB,  AC,  AD,  which  arc 
taken  on  ihe  three  given  directions,  represent  the  magni- 
tude of  ihe  forces  required,  P,Q,  R;  tor  \43)  ihe  resnllant 
of  these   ihree   forces    will  have  the  same  magnitude  and 


T,  R,  being  represented 
alleiogiam  AFED,    their 

ihe  three  forces  P.O;,  R, 
lal  AE  of  ihe  same  paral- 

:  AF:  AD:AE;  therc- 
icries  of  proportic 
AD  :  AE. 
iW<M  that  of  ihe  paral- 
mt  of  three  forces  will  he 
eel  ion  by  ihe  diagonal  of 


I 


Oihe 


:  S. 


through  the  point  E  tnree  --"hi 
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linen  parallel  to  the*  directions  AP,  AQ,  AR ;  and  the  parts 
EF,  EH,  EG,  of  these  right  lines,  comprised  between  the 
point  E  and  the  planes  BAC,  CAD,  DAB,  represent 
the  magnitudes  of  the  required  forces  P,  Q,  R ;  for  these 
lines  being  three  edges  of  a  parallelopipedon,  they  are 
respectively  equal  to  the  other  edges  AB,  AC,  AD,  which 
are  parallel  to  them. 


LV.  Description  of  the  French  Telegraphs  used  on  the 
Coasts  of  Flanders,  &c.  with  Observations  on  the  sdme, 
and  a  Plan  of  a  Poly  gramma  tk  Ttlegraph  on  a  new 
Construction.  By  Capt.  C.  W.  Paslkt,  of  the  Royal 
Engineers*. 

Waving  last  year  had  an  opportunity  of  observing  the  na- 
ture of  the  French  telegraphs  used  on  ihe  coast  of  Flanders, 
of  which  no  account  has,  to  my  knowledge,  been  published 
in  this  country,  a  description  of  them  may  perhaps  be  ac- 
ceptable to  the  public ;  particularly  as  f  am  led  to  believe 
that  they  have  been  very  recently  invented,  or  at  least 
established,  and  that  they  are  now  in  general  use  through- 
out  the  whole  extent  of  coast  of  the  French  empire. 
Various  naval  officers,  whom  I  have  consulted  with  a  view 
of  obtaining  information  on  the  subject,  agree,  that  it  is 
only  a  few  years  since  these  telegraphs  nrst  made  their 
appearance  ;  hut  I  have  not  been  able  to  ascertain  the  pre- 
cise period.  It  does  not  seem,  however,  from  what  I  have 
learned,  to  be  more  than  three  years  ago,  since  the  system 
of  signals  by  masts,  yards  and  balls,  which  F  know  was 
formerly  used  on  many  parts  of  the  enemy's  coast,  was 
abolished,  in  order  to  make  room  for  this  new  establish* 
ment. 

Every  telegraph  consists  of  one  upright  post,  to  which 
are  attached  three  arms  exactly  similar  to  each  other, 
moving  each  upon  its  own  distinct  spindle  or  axis.  The 
axis  of  one  of  these  arms  is  near  the  head  of  the  post.  The 
distance  from  the  centre  of  motion  of  each  of  the  two  up- 
permost arms  to  that  of  the  one  immediately  ,below  it,  is 
rather  less  than  double  the  length  of  one  arm.  The 
highest  of  the  three  arms  (A)  can  exhibit  seven  distinct 
positions,  but  the  other  two  arms  (B  and  C)  can  only  ex- 
hibit six  positions  each.  The  total  number  of  combina- 
tions, or  of  distinct  signals,  which  can  be  made  by  ibis 

•  Communicated  by  C:  pt.  Pasley. 

V  9  telegraph, 
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Jf graph,  will  consequently  be  three  hundred  and  ninety- 
ne".  As  only  three  bodies  are  employed  in  the  French 
:legraph,  it  may  therefore  appear  superior  to  the  Admiralty 
rlegraphs  used  in  England,  which  by  the  combination  of 
ouble  that  number  of  bodies  can  only  make  sixty-three 
istincl  signals. 

The  mechanism  of  the  French  telegraphs  just  described, 
lust  either  be  imperfect,  or  the  men  employed  in  working 
tern  must  have  been  very  unskilful,  for  the  signals  were 
lade  and  repeated  in  an  awkward  manner,  with,  what 
:emed  to  me,  much  unnecessary  loss  of  time ;  but  these 
efecls,  it  will  be  evident,  detract  nothing  from  its  merit 
i  an  invention.      In  regard  u,  mechanical  construction, 

could  only  observe  that  tm 
lack,  and  appear  solid  at  a  di«t 
Fa  Venetian  hlind,  in  orde 


which  are  painted 
'.,  are  made  in  the  fashion 
lay  be  presumed,  to  di- 
ad  weather.  Each  arm 
Is  painted  white,  which, 
:  telegraph,  becomes  in- 


ows   the  telegraph  in  a 

:mg  the  several  positions 

d. 

the  telegraph  at  work. 

f  one  ot  the  arms  on   a 

hich  is  fashioned  like  a 


linish  the  action  of  the  « 
as  a  counterpoise  of  thin  \ 
ileus  the  observer  is  very  L* 
sible. 

In  the  annexed  1'late,  6V 
ate  of  rest,  the  dotted  line 
i  which  the  arms  can  be  e 

Figs.  2  and  3  arc  a  speciir 

Fig.  4  shows  the  construe 
rger  scale,  DE  being  the  | 
eneiian  blind,  and  EF  the  ^rpoise. 

From  the  above  description  1  appear,  that  the  French 

we  adopted,  in  ihe  arms  of  mcir  new  telegraph,  the  same 
•iuciple  of  motion  used  in  the  polygrammaiic  telegraph 
vented  by  me,  of  which  an  account  is  contained  in  the 
sixth  volume  of  this  work;  the  only  difference  being, 
iat  in  my  telegraph  two  arms  are  placed  on  the  same  axis, 
sitad  of  one,  to  which  ihey  have  confined  themselves. 

Instead  of  usint*  several  posts,  which  appeared  !o  me 
ie  most  eligible  mode,  a  polygram matic  telegraph  may 
so  be  constructed  upon  one  post.  Fig.  h  shows  h«w 
lis  may  be  done,  on  comparison  of  which  with  my  former 
vent  ion,  (fig.  6,)  it  will  be  seen  that  the  same  signals  can 

some  cases  be  made  by  both. 

The  disadvantage  attending  a  polygrammatic  telegraph 


mh  position.  I  think  I  luve  leen  ii  myself  in  that  pMitlon,  but  am  not 
■tain.  If  the  Freotli  confine  I  iiennelvcs  to  only  six  portions  upon  thai 
ii,  the  tout  cumber  of  signals  will  be  reduced  from  391  to  943. 

constructed 
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constructed  upon  one  post  instead  of  several,  is,  that  in 
the  former  the  combinations  are  more  limited  in  num- 
ber. The  signal  made  at  A  in  fig.  5,  for  instance,  can- 
not be  made  either  at  B,  C,  or  D  in  the  same  figure, 
although  it  may  be  made  on  all  the  posts  A,  B,  C  and  D 
in  fig.  6.  Hence,  whilst  each  post  in  fig.  6  can  make 
twenty-eight  distinct  signals,  that  number  in  fig.  5  is  li- 
mited to  the  part  A  alone,  the  signals  that  may  be  made 
at  B,  C  or  D,  in  fig.  5,  being  only  twenty-one.  * 

A  polygrammatic  telegraph  upon  one  post,  on  the  prin* 
ciple  shown  in  fig.  5,  may  be  thought,  however,  sufficiently 
powerful  and  copious. 

If  four  pair  of  arms  are  used,  the  total  number  of  di- 
stinct signals  that  may  be  made  by  the  parts  A,  B,  C  and 
D  combined,  will  be  no  less  than  308,791* 

If  only  three  pair  of  arms  are  used,  in  which  case  the 
upper  part  of  the  telegraph  may  be  supposed  cut  off  at  the 
letter  B  in  fig.  5,  the  number  of  distinct  signals  that  may 
be  made  by  this  kind  of  telegraph  (by  the  various  com- 
binations upon  the  parts  B,  C  and  D)  will  J) e  13,935. 

If  we  suppose  all  the  upper  part  of  the  telegraph  to  be 
cut  off  a  little  above  the  letter  C  in  fig.  5,  so  that  only 
two  pair  of  arms  are  used,  the  number  of  distinct  signals 
that  may  be  made  by  this  telegraph  (by  the  combinations 
upon  the  parts  C  and  D  alone)  will  be  637. 

Hence,  even  in  this  reduced  state,  my  polygrammatic 
telegraph,  whether  constructed  upon  one  or  upon  two  posts, 
will  preserve  a  considerable  superiority  over  the  French  as 
well  as  over  the  British  Admiralty  telegraphs ;  and  it  may 
perhaps  be  allowed,  that,  in  all  cases,  it  will  be  perfectly 
clear,  and  as  little  liable  to  mistake,  as  any  other  telegrapn 
that  has  been  invented. 

A  disadvantage  attends  the  polygrammatic  telegraph 
upon  four  posts,  in  the  form  In  which  it  was  originally 
published  (fig.  6),  arising  from  the  great  space  upon 
which  the  posts  must  stand  ;  so  that,  if  ihe  arms  are 
supposed  to  be  six  feet  long,  (measuring  from  their  centre 
of  motion,)  the  distance  AD  in  that  figure  can  hardly  be 
less  than  forty  feet.  This  disadvantage  will  be  done  away 
by  making  the  posts  of  unequal  heights,  in  the  manner 
shown  in  fig.  7*  By  this  method,  the  arms  being  still  sup- 
posed she  feet  long,  the  distance  AD  may  be  reduced  to 
twenty-two  feet;  so  that  the  telegraph  may  be  conveniently 
fitted  to  the  roof  of  the  smallest  building. 

C.  W.  Pasley, 
Captain  Royal  Engineers. 

Y  3  LVI.  On 


t   «•  3 


.  Hauy.      Translated 


Vt.     On  Crystallography.     By  M.  1 

ram  the  last  Paris  Edition  of  his  Traitc  de  Mineralogie. 


OF   THE    CHARACTERS   OF    MINERALS. 

V  e  understand  by  the  term  characters  of  a  mineral, 
ery  thing  thru  can  be  the  subject  of  an  observation  proper 
r  making  it  known.  We  could  not  refrain,  in  treating 
'the  mineralueical  methods  in  the  preceding  article,  from 
ving  an  idea  of  the  character*  which  it*  the  soul  of  the 
t  is  necess  iter  into  more  extensive 


stem.     H 

■tails  on  this  important  < 

If  we    consider    the  ch* 
anches  of  science   which 
tish  them   as  physical, 
clers. 

The  physical  character* 
liich  produces  no  rcmar' 
bstance  which  presents 
is  change  is  only  a  con 
feet  which  in  other  res' 
e  phosphorescence  prodi 
ineral  upon  burning  coa 
ion  in  the  slate  of  the  ml 
;e  that  which  arises  fr 
eces  of  quarts.     In 


id 


cloi 


.ill 


.  ihaci 
-ularlv  in 
rs,  l»v"  b 


the 


relative  to  the  various 
them,  we  must  distin- 
■a!,   anti  chemical  cha- 

nse  the  observation  of 
nge  in  the  stale  of  the 
r  with  respect  to  which 
cssary  for  observing  an 
nigs  to  phvsics.  Thus 
irowing  the  dual  of  a 
jh  it  occasions  aiv  alter- 
fbe  a  physical  character, 
mutual  friction  of  two 
s  kind,  where  physics 
•d  that  it  would  be  dif- 
limits,  we  have  bad  it 
nalogy  of  the  cha- 


:  the 


of  a 


tin  logeiher  those  which  give   rise  to  ob- 
pcaking,    we    ou. 


:o  denominate  as  gentne- 
itinse  only  wntcti  are  drawn  I'mm  the  de- 
le primitive  forms,  and  from  the  mca«ure- 
hs  which  form  bv  their  meeting  the  faces 
cry-sals  ami  the  sides  of  these  same  faces.  But  we 
;honght  it  right  to  give  to  this  character  a  greater 
than  that  which  seems  to  agree  with  it  when  we 
:  in  a  rigorous  sense,  and  to  include  within  it  every 
which  hu«  a  reference  to  the  configuration  ;  such  its 
peel  of  the  fracture,  which  sometimes  forms  con- 
s  and  concavities,  and  sometimes  presents  points  or 
us,  &e.  Besides,  we  consider,  independently  of  this 
,  the  direction  in  which  the  fracture  lakes  p1 — 
is  sometimes  longitudinal,  or  parallel  to  the  t 


nt  of  tl 
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the  crystals,  sometimes  transversal,  or  perpendicular  to  the 
same  axis,  which  also  tends  to  refer  it  to  the  geometrical 
characters.  Perhaps  it  may  be  said  that  it  would  have 
been  more  agreeable  to  chauge  the  word  geometrical  into 
another,  which  would  have  indicated  in  a  looser  manner 
the  modifications  depending  on  the  configuration.  Bui 
this  word  is  so  well  adapted  to  those  of  physical  character 
and  chemical  character ,  that  we  have  preferred  preserving 
it,  by  explaining  the  signification  which  it  ought  to  have 
in  the  language  of  mineralogy. 

The  chemical  characters  are  those  which  are  proved  by 
the  decomposition  of  a  mineral,  or  a  sensible  alteration  in 
its  nature,  or  a  rupture  of  aggregation  between  its  molecules. 
Such  are  the  characters  which  are  drawn  from  the  action 
of  the  acids,  from  fusion  with  or  without  addition,  by  the 
intermedium  of  the  blowpipe,  &c. 

It  is  from  the  assemblage  of  these  three  orders  of  cha- 
racters that  the  character  will  be  formed  which  we  call 
specific,  or  that  which  will  serve  to  distinguish  all  the  bodies 
comprehended  withiu  one  and  the  same  species.  We 
ought  not  to  be  afraid,  from  the  reasons  which  we  have 
already  given,  of  multiplying  the  particular  indications  of 
which  it  is  the  assemblage,  in  order  to  procure  the  facility 
of  making  them  serve  for  mutually  verifying  each  other, 
or  even  of  substituting  the  one  for  the  other. 

But- is  it  not  also  an  inconvenience,  that  the  table  of  the 
characters  of  a  mineral  is  so  overloaded,  that  we  are  obliged 
to  run  over  the  whole  of  it  without  fixing  on  any  thing 
which  can  give  a  precise  knowledge  of  this  mineral,  and 
assist  the  mind  in  representing  it  as  it  were  in  miniature? 
It  is  with  a  view  to  obviate  this  inconvenience  that  T  have 
adopted  a  character  which  I  call  essential,  and  which  is 
composed  of  the  smallest  possible  number  of  particular 
characters  taken  from  among  those  of  the  species  which  are 
proper  for  distinguishing  the  latter  from  all  others.  Thus 
the  essential  of  the  telesia  consists  in  its  having  a  specific 
gravity  of  about  4,  and  presenting  joints  only  in  at  direction 

ferpendicular  to  the  axis  of  the  crystals ;— -that  of  the  cha- 
asy  consists  in  its  dividing  into  a  rhomboid  a  little  obtuse, 
and  it  melts  easily  in  the  blowpipe  : — that  of  borated  mag- 
nesia consists  in  the  crystals  or  this  mineral  being  electrical 
by  heat  in  eight  points  opposed  to  each  other  in  pairs ; — 
that  of  sulphurated  molybdenum  is  to  leave  metallic  traces 
on  paper,  and  to  communicate  electricity  to  resin  by  fric- 
tion. The  characters  which  compose  wnat  I  call  essential, 
will  not  be  observable  in  all  cases:  but  it  will  be  always 

Y  4  correct 
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Borrect  to  say  that  ihey  belong  exclusively  to  s  certain 
Ipecies  ot mineral,  in  such  a  manner  lhat  the  idea  which 
Ihev  originate  will  he  the  faithful  representation . 
I  The  character  in  question  will  be  placed  at  the  head  of 
■hose  which  compose  the  specific  character.  It  would, 
Bierhaps,  he  pushing  the  matter  too  far,  to  require  thai  it 
Should  always  distinguish  precisely  the  substance  lo  which 
It  is  applied,  not  only  from  all  [hose  of  the  same  class,  but 
In  general  from  all  the  minerals.  tt  would  seem  to  be 
allowable  to  understand  the  classical  name  trom  lis  repre- 
sentative (eiHince),  in  su<h  a  way  as  to  form  with  this  name 
Ihe  entire  definition  of  (he  snbsiante  for  which  ii  has  heerl 
I  In  this  manner  we  define  telesia,  an  earthy  sub- 

Stance  with  a  specific  gravity  of  about  1,  and  which  only 
Biresenls  well  defined  joints  perpendicularly  to  ihc  axis  of 
lis  crystals.  We  shall  see,  however,  that  in  a  gre..t  number 
If  cases  the  essential  character  taken  by  itself  gnc»  an  ex- 
clusion to  all  the  minerals  diffirenl  from  that  which  it  de- 
signates. 

I  To  conclude: — I  do  not  flatter  myself  wiih  having  al- 
ways succeeded  in  making  the  bf  si  possible  choice  ot  the 
Bharacters  which  ought  to  form  lhat  which  I  call  tasentiut} 
Bnd  they  will  be  found  sometimes  a  liule  vague,  when  (hey 
Befer  to  Substances  of  which  we  have  as  yet  but  j  slight 
Biolion.  Time  will  add  to  our  stock  of  knowledge,  and 
■his  Will  serve  to  give  more  edue  to  ihose  parts  of  the  pic- 
lure  which  art  loo   fetbly  marked   in  the  preseutltaie  of 

I  Still,  however, 
Ihing*  mav  have 
wished  lo  determine  a  mineral,  would  proceed  straight  for- 
ward to  the  species  of  which  this  mineral  formed  apart) 
And  then  he  would  have  nothing  else  to  do  but  to  consult 
Ihe  essential  and  specific  characters,  to  ascertain  that  he 
I'  -  right;  or,  deceived  bva  false  resemblance, he  would  be 
led  to  a  foreign  species.  To  bring  him  back  to  (he  right 
hath  in  this  last  case,  we  have  added,  at  the  end  of  the 
Specific  character,  another  which  we  call  dhthutivei  com- 
posed of  ihc  principal  differences  which  may  enable  us  to 
Bick  ovit  a  mineral  from  among  those  with  which  we  should 
lie  tempted  to  con  fou  nil  it. 

I  We  have  also  placed  at  the  head  of  each  class  a  general 
Biew  of  the  substances  vJiifch  it  contains,  with  the  enume- 
lution  of  the  character-,  the  assemblage  of  which  mav  serve 
lo  distinguish  this  class  from  ihe  others  j  and  we  have  en- 
■elvoured  to  restrict  these  characters,  Bo  that  there  may 
I  not 


i  nnt  enough ;  and  one  of  two 
Either    ihe    observer,    who 
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toot  tesult  a  picture  too  much  overcharged.  Our  method 
being  founded  on  analysis,  it  is  only  as  it  were  by  accident 
that  certain  divisions  suit  an  assortment  of  characters  which 
hiost  frequently  vary  in  a  respect  quite  different  from  that 
to  which  the  combination  of  the  component  principles  is 
subjected.  After  all,  if  we  examine  the  systems  in  which 
arbitrary  terms  most  prevail,  those  ih  which  the  characters 
themselves  have  led  the  way  for  the  distribution  of  bodies 
iilstead  of  following  it,  we  shall  perceive  that  it  will  often 
happen  that  general  divisions  are  therein  clearly  circum- 
scribed. Almost  continually  we  find  substahces  emerging 
from  the  limits  within  which  they  were  supposed  to  have 
been  confined.  The  important  point  is,  that  the  species 
are  well  determined ;  because,  as  we  have  remarked,  the 
ndmber  not  being  considerable,  it  is  much  easier  to  study 
the  system,  and  to  render  it  always  sufficiently  present  to 
our  minds,  to  apply  it  easily  as  occasion  may  require,  par- 
ticularly when  on  the  one  hand  the  progress  is  traced  ac- 
cording to  fixed  principles,  which  seconu  the  efforts  of  the 
memory  by  connecting  it  with  the  understanding,  and 
when  on  the  other  liana  the  methods  which  it  employs  for 
characterizing  the  bodies  belong  to  interesting  observations 
br  experiments,  which  leave  upon  the  mind  durable  traces 
bf  what  has  once  spoken  as  it  were  to  the  eyes. 

We  have  colleoted  under  one  and  the  same  point  of  view 
the  principal  characters  which  may  serve  for  the  description 
of  a  funeral,  and  we  have  formed  a  table  of  them,  which 
will  be  found  prefixed  to  the  plates.  We  have  arranged 
this  table  according  to  the  methodical  order  of  the  different 
branches  of  knowledge  to  which  it  refers ;  this  order  hav- 
ing appeared  more  favourable  for  assisting  us  in  seizing  the 
whole  at  a  glance,  and  to  render  it  present  to  the  me- 
mory. 

We  shall  here  subjoin  a  series  of  annotations,  intended 
to  give  a  more  developed  idea  of  certain  characters,  or 
details  relative  to  the  method  of  verifying  those  which,  in 
order  to  become  evident,  require  experiments. 

These  annotations  will  be  followed  by  several  distinct 
tables,  which  will  present  successively  the  indication  of  the 
specific  gravities  bf  minerals  reduced  to  their  limits,  that 
of  their  hardness,  the  enumeration  of  the  substances  which 

E assess  double  refraction*  of  those  which  are  electrical  by 
eat,  of  those  which  have  for  their  primitive  form  a  rhom- 
boid, an  octahedron,  or  a  solid  of  another  kind,  &c.  These 
various  tables  will  serve  as  a  kind  of  supplement  to  the 
system,  particularly  with   respect  to  the  second    class, 

which 


I  OtiCnplatt* 

I  has  remained  without  subdivisions ;  or  rather  they  wil. 
Iby  themselves  a  kind  of  system,  which  will  have  the 
liage  of  multiplying  the  points  of  view  under  which 

I    •  maybe  regarded. 

■OTATIONS  RELATIVE  TO  THE  GENERAL  TABLE  OP 
I  MINEKAI.OGICAL  CHARACTERS. 

I  Physical  i- ha  meters. 

mSpecific  gravity.  Let  us  suppose  a  series  of  bodies 
■Ferent  natures,  which  have  equal  volumes.  If  we 
I  all  these  bodies  successively  by  means  of  common 
I.  it  will  he  necessary,  in  order  lo  establish  the  equili- 
I,  to  employ  weights  more  or  less  considerable,  ac- 
li<-  as  these  bodies  are  more  or  less  dense.  Let  us 
I-  ,  moreover,  that,  having  taken  as  a  term  of  com- 
I  one  of  these  hod  its,  for  instance  the  lightest,  we 
lent  its  weight  by  unitv,  and  we  express  the  weight  of 
I  other  bodies  by  numbers  proportional  to  that  unity. 
■  ,11  have  the  relations  between  the  weights  of  the 
I'm  bodies  of  equal  volume,  or  the  specific  gravities 
Ise  bodies. 

I  the  hypothesis,  that  all  the  bodies  of  which  we 
I  propo-e  to  determine  the  sperilie  gravities  have  equal 
les,  not  being  capable  of  being  realized,  it  will  be- 
I  necessary  to  seek  for  anoihcr  method  in  order  to  at- 
Bie  same  object.  We  might  succeed  equally  we'l,  were 
I  estimate  exactly  the  volume  of  each  body  *  after 
I  it  would  he  ea,-,y  lo  bring  the  results  of  the  different 
lings  to  what  they  would  have  been  on  the  hypothesis 
Ire  having  been  an  unity  in  the  volume.  But  as  this 
Id  presents  obstacles  which  are  insurmountable  in 
Wee,  we  supply  its  place  bv  an  ingenious  process,  which 
lis  in  seeking  for  the  relation  between  ihe  weight  of 
liody  when  weighed  in  the  air,  and  the  loss  of  weight 
I  appears  when  the  same  body  is  weighed  in  water, 
I  we  her*'  suppose  lo  be  respectively  lighter  ihan  it.  This 
loceeds  from  the  effort  made  by  the  water  to  sustain 
Idy  in  part ;  and  this  effort  being  equal  to  that  which 
Iciscd  in  order  to  keep  in  equilibrium  the  volume  of 
Imc  liquid  displaced  hy  the  body,  it  results  that  the 

3uestion  represents  the  weight  of  a  volume  of  wa- 
to  that  of  the  body.  We  have  therefore  the  re- 
I  between  the  weight  of  the  body  and  that  of  the 
lin  equal  volumes;  and  thia  liquid  thus  serves  as  a 
Inn  measurement,  in  order  to  compare  with  each 
It  he  specific  gravities  of  the  different  bodies. 
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It  is  in  this  way  that  the  tables  of  specific  gravities  pub- 
lished by  several  authors  have  been  made  up.  Ofrthese  the 
table  of  M.  Bris»on  is  the  amplest  and  the  most  correct. 

We  employ  in  these  experiments  the  hydrostatic  balance. 
The  body  to  be  examined  is  suspended  by  means  of  a  horse- 
hair to  a  small  hook  under  one  of  the  scales,  which  pro- 
cures the  facility  of  plunging  this  body  into  water  in  order 
to  weigh  it. 

Nicnolson  has  suggested  in  these  experiments  the  use  of 
an  areometer  of  tinned  iron,  represented  in  fig.  75,  and  the 
stalk  of  which,  B,  is  a  brass  wire,  which  has  at  its  ex- 
tremity a  small  cistern  A.  This  stalk  is  marked  in  the 
middle  by  a  line  b  made  with  a  file.  The  lower  part  keeps 
suspended  an  inverted  cone  EG,  concave  at  its  base,  and 
balanced  within  by  a  piece  of  lead*.  The  weight  of  the 
instrument  ought  to  be  such  that,  when  we  plunge  it  in 
water  and  leave  it  to  itself,  a  part  of  the  tube  floats  above. 
The  cistern  at  the  top  of  the  stalk,  and  which  has  the  form 
of  a  spherical  shell,  is  fixed  to  it  by  means  of  a  small  tube 
of  tinned  iron  into  which  this  stalk  enters.  Generally 
there  is  a  second  cistern  somewhat  larger,  which  is  placed 
above  the  first,  into  the  concave  part  of  which  it  is  fitted) 
in  consequence  of  its  convexity.  We  may  thus  move 
this  second  cistern,  either  to  remove  more  easily  the  weights 
with  which  it  is  charged,  or  to  make  some  change  in  their 
arrangement.  This  instrument,  which  is  very  cheap,  and 
easily  tarried  from  place  to  place,  is  extremely  useful  to 
mineralogists.  An  example  will  best  explain  the  method 
of  using  it. 

If  any  doubts  are  entertained  whether  a  transparent 
stone  of  a  bk*e  colour  belongs  to  the  stony  substance 
commonly  called  oiiental  sapphire ,  or  to  the  variety  of 
quartz  which  is  called  water  sapphire  : — Take  distilled  wa- 
ter at  a  given  temperature ;  Brisson  has  adopted  that  of 
14°  of  Reaumur,  which  answers  to  17*5°  of  the  centigrade 
thermometer,  as  the  medium  in  our  climate.  Having 
plunged  the  areometer  in  this  water,  charge  the  upper 
cistern  A,  until  the  scratch  b  marked  on  the  stalk  descends 
to  the   level   of  the  water.     This  is  called  levelling  the 


*  In  several  areometers  this  cone  has  a  fixed  position*  by  means  of  brass 
wires  which  keep  it  attached  to  the  instrument.  But  M.  Giilet  with  good 
reason  prefers  giving  it  iu' liberty,  by  suspending  it  with  a  hook,  as  is  re- 
presented in  the  figure.  In  this  way  the  axis  of  the  instrument  always 
takes  a  vertical  direction,  otherwise  it  would  lean  more  to  one  side  than 
to  the  other,  when  the  instrument  would  be  in  equilibrium  round  its  centre 
of  oscillation. 

areometer. 
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eometer*.  Let  us  suppose  that  the  weights  employed 
rm  a  sum  of  SO  grammes.  This  is  the  charge  of  the 
eometer,  which  can  only  serve  for  bodies  the  weight  of 
hich  does  not  exceed  20  gramuiesj 
Having  taken  out  the  tharge,  put  the  stone  into  the  same 
stern,  and  place  beside  it  the  weights  necessary  for  level- 
)g  the  areometer.  Supposing  these  last  weights  to  be 
uivalent  to  13'6grs.  subtracting  this  number  from  20, 
:  shall  have  6*4  grs.  for  the  weight  of  the  stone  in  the  air. 
Withdraw  the  areometer,  in  order  lo  place  ihe  stone  in 
e  lower  bason  C;  then  having  redipped  the  instrument. 


d  into  the  cistern  A  the  v 
e   level    once   more.      Let 
Eights  lo  be  equivalent  to  - 
one  has  lost  of  iis  weight  i> 
me  is  the  weight  of  au  cqu 

Make  this    proportion  . 
e  volume  of  water  equal 
*s.  the  absolute  weight  of  i» 
presents  in  general  the  spe 
fourth  term,  which   will  I 
onef.      This  fourth  ten 
5806,     Now  on  running 
ties,  we  find  thai  that  of  w;,., 
ie  same  number,  while  tr 
tout  4.     The  stone  subject 
re  a  quartz  only. 

If  we  wished  to  weigh   : 


necessary  for  producing 
uppose  these  additional 
grs.  This  is  what  the 
water,  and  at  the  same 
ime  of  water, 
grs.  or  the  Weight  of 
t  of  the  stone  is  to  6*4 
ne,  as  the  unity  which 
gravity  of  the  water  is  to 
specific  gravity  of  the 
u  with  four  decimals  ii 
he  table  of  specific  gra- 
pphire  answers  to  nearly 
the  oriental  sapphire  is 
the  experiment  is  t  here- 
in ee  respectively  lighter 
,  it  would  be  necessary,  on  placing  it  in  the 
iwer  basin,  to  fix  it  steadily  to  it.  In  this  case  the  body 
hich  serves  to  fix  it  is  considered  as  forming  part  of  the 
'eometer.  In  oilier  respect*  the  operation  is  the  same  as 
i  the    preceding  case  ;  only  the  second  term  of  the  pro- 


onion  is  smaller  than  die  first,  which  i 


iK'ccsaiiry ;    since 


ie  fourth  term,  which  gives  the  specific  gravity  of  the 
ody,  ought  to  be  also  smaller  than  the  third,  which  repre- 
:nts  the  specific  gravity  of  ihe  water. 

*  We  may   fairly  liisjirnse  with  I  his  operation,  because  we  are  under- 

ry  for  levelling  the  areomeler:  it  it  best  howevtr  to  repeal  this  ope- 
tton  every  tnnr.un  .io  mini  nt  t lie  small  differences  which  may  happen  in 

*  temperature,  ,ir  in  the  quality  of  ihe  liquid. 

+  It  is  more  natural  to  employ  unity  in  order  to  donate  the  specific 

■juiiy  of  llic  water,  winui  i-i!h:  term  of  com|ia.-i-,i>ii  ,..  iitiich  we  refer  ait 
c  spccitic  {jravities  «i  ,  iIi.t  S-nuies,  than  to  represent  it  by  1000  or  by 
),0:0,  as  is  generally  dune-  1  o  conclude,  the  calculation  is  the  same, 
;ccpt  that  we  have   jjf.-iictally  .1  decimal  fraction  in  ihe  result. 

Let 
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Let  us  suppose,  for  example,  that  the  absolute  charge  of 
the  areometer,  including  the  body  which  ought  to  serve  as 
the  means  of  fixing  the  substance,  being  also  SO  grammes,  we 
must  have  been  under  the  necessity  ot  placing  1 6  grammes 
beside  the  body  which  we  wish  to  weigh,  in  order  to  produce 
the  levelling  once  more.  We  shall  have  four  grammes 
for  the  weight  of  this  body.  Let  us  afterwards  suppose 
that,  the  same  body  being  dipped  in  water,  we  had  still 
added  six  grammes  to  the  16  which  were  already  in  the 
upper  cistern,  which  makes  in  all  22  grammes.  These 
six  grammes  will  represent. the  weight  of  the  volume  of 
water  displaced,  and  the  proportion  will  be  6  :  4  :  :  1  :  x, 
which  will  give  0*6666  for  the  specific  gravity  of  the  body 
subjected  to  the  experiment. 

In  effect,  if  the  weight  of  the  body  of  an  equal  volume 
was  exactly  the  same  with  the  weight  of  the  water,  it  would 
be  necessary  to  charge  the  upper  cistern  with  SO  grammes 
only,  as  at  first,  when  the  body  would  be  plunged  in  the 
water,  because  it  would  perform  the  office  of  the  volume 
of  water  displaced.  But  we  have  seen  that  in  this  case 
the  upper  cistern  was  charged  with  22  grammes,  from 
which  it  follows  that  there  remains  to  ihe  water  an  effort 
of  two  grammes,  besides  that  of  four  grammes,  which  it 
employs  in  sustaining  entirely  the  body.  The  total  force 
therefore  of  the  water  is  equivalent  to  six  grammes;  or, 
what  comes  to  the  same  thing,  the  weight  of  a  volume  of 
water  equal  to  that  of  the  body  is  six  grammes.  Thus  the 
specific  gravitv  of  the  water  is  to  that  of  the  body  in  the 
ratio  of  six  to  four,  as  we  have  seen  above. 

Water  always  has  a  trifling  adherence  to  the  areometer, 
which  is  such  that  this  instrument  loaded  with  the  same 
weight  may  remain  a  little  more  or  a  little  less  deeply  plunged 
in  the  water.  In  order  to  get  rid  of  the  trifling  uncertainty 
which  arises  from  this  variation  in  the  level,  having  allowed 
the  areometer  to  attain  the  state  of  stability,  raise  it  a  little 
above  its  position,  and  afterwards  sink  it  a  little  below  it 
by  abandoning  it  every  time  to  itself;  and  if  the  scratched 
line  is  between  the  two  points  which  are  levelled,  you  may 
conclude  that  the  upper  basin  has  its  true  charge. 

We  may  instead  of  distilled  water  employ  rain-water, 
which  at  the  same  temperature  has  visibly  ihe  same  den- 
sity. Iu  the  event  of  our  only  wishing  to  dispel  a  doubt 
whether  a  mineral  might  be  referred  to  one  species  more 
than  to  any  other,  we  should  have  a  sufficient  approxima- 
tion on  operating  with  river-  or  weli-water,  th*  temperature 
of  which  should  differ  in  a  few  degrees  only  from  that 
which  had  been  chosen  for  arranging  the  table  of  specific 

gravities. 
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(gravities.  If  we  should  desire,  however,  a  greater  precision, 
Iwe  might  attain  it  by  the  method  which  we  shall  indicate, 
In  order  to  assimilate  the  weight  made  with  .my  liquid  at 
■any  given  temperature,  to  the  result  which  would  have 
Bbeen  given  by  distilled  water  at  14°  of  Reaumur. 
I  Having  taken  precisely  the  absolute  weight  of  the  areo- 
Bmeter,  which  will  be,  for  example,  15S  grammes,  and 
■knowing  the  additional  weight  supposed  to  be  20  gramme* 
li  ■■■■■■■  ■'■.  for  levelling  it  in  distilled  walcr  at  It,  we  shall 
Bhave  for  the  sum  of  these  two  weights  1/2  grammes. 
I  Lei  us  now  suppose  thai  llie  additional  weight  which 
l|'"'-'  ;'  '■•  the  levelling  wiih  another  liquid  is  20"5  grs.  the 
Bsum  will  become  178*5  grs. 

I     Now  we  kn>w    thm   when  a  body  floats  in  part,  the 
I  of  the  volume  of  the  liquid  which  answers  to  the 

■part  immersed  is  equal  to  the  total  weight  of  ihc  body. 
since  the  pan  immersed  is  ihe  saint  in  both  cases,  it 
t  the  weights  of  the  two  liquids  when  of  cqnal 
ir  what  come*  to  the  same  thing  their  specific 
■gravities,  are  in  the  ratio  of  J  J  so  to  1793. 
I  This  being  done  it  is  evident  at  first  sight  that  the  liquid 
[substituted  lor  distilled  water  immediately  gives  the  abso- 
I  weight  of  (he  body  under  examination,  without  any 
[correction  being  required.  Let  this  weight  be  eleven 
Berammes.  After  having  found  by  a  second  operation  the 
[quantity  which  the  body,  weighed  in  the  liquid  which  you 
m  ■;■■■■  ..  loses  of  its  weight,  and  which  we  shall  suppose  to 
Bbe  4'7  grs.,  make  this  proportion,  1725  :  17S0  :  :  4*7  :  a 
[fourth  term  which  will  indicate  the  loss  corrected,  or  that 
[which  the  bodv  would  have  undergone  of  its  weight  in 
(distilled  water  at  I4J  ot  Reaumur.'  This  loss,  whicn  will 
[he  found  to  he  4m6[i,  will  give  at  the  same  time  the  weight 
■of  ihe  volume  of  distilled  water  at  14°.  equal  to  that  of  the 
■body;  after  which  y»u  will  make  this  other  proportion 
[which  returns  to  I  hat  above  indicated  4'6o  :  II  :  :  the  unity 
lis  a  (uiirili  term,  which  will  be  2-313J,  and  which  will  in- 
Idiraie  the  true  specific  gravity  of  thebotly.  By  employing 
[no  correction,  wc  should  have  found  S'3404. 
I  There  are  miIiki  antes  which  being  immersed  in  water 
[drink  up  this  liquid.  Of  this  number  is  the  me&otype 
[(zcolne  ot  Croiisicdi).  We  perceive  this  property  when, 
[having  placed  the  substance  in  the  lower  basin  E,  we  see 
[the  aicotiieitr  descend,  alter  having  mounted  up,  although 
[the  cistern  A  remain'  loaded  with  the  same  weight.  In 
[tins  case  we  shall  alb  .v  the  body  to  imbibe  the  whole 
[quantity  of  water  winch  it  can  admit  into  its  pores,  and  we 
[-hall  know  that  it  has  -i  ached  this  kind  of  point  of  satura- 
|1  tiun 
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turn  when  the  areometer  remains  in  a  fixed  position. 
Then  we  shall  level  it ;  and  we  shall  in  general  seek  for 
the  loss  which  the  body  hatf  undergone  of  its  weight  in 
the  water.  We  shall  afterwards  seek  for  the  weight  of  the 
quantity  of  water  which  it  has  imbibed,  on  weighing  it 
again  in  the  air,  and  in  subtracting  the  first  weight  from 
the  second ;  then  we  shall  add  the  difference  to  the  loss 
formerly  found  :  and  the  result  will  give  the  true  loss,  or 
that  which  would  take  place  if  the  body  was  not  suscepti- 
ble of  imbibition ;  after  which  we  shall  form  the  propor- 
tion jndicated  above.  , 

Let  us  suppose,  for  example,  a  mesotype,  the  weight  of 
which  in  the  air  is  nine  grammes.  Let  us  suppose  that 
the  loss  of  weight  which  it  experiences  in  the  water,  after 
imbibition,  is  4*3  grs.  Let  us  suppose  in  fine,  that  being 
again  weighed  in  this  state,  it  gives  9*13  grs.  Subtracting 
the  first  weight  from  the  latter,  we  shall  have  0*13  grs.  for 
the  quantity  of  water  which  the  mesotype  has  imbibed. 
The  real  loss,  or  that  which  the  substance  would  have  ex- 
perienced of  its  weight  in  water,  if  it  was  not  penetrable  by 
this  liquid,  will  therefore  be  4*3  grs.  plus  0-13  grs.  or 
4*43  grs.;  which  gives  the  following  proportion,  4*43  grs. 
:  9 :  :  1  :  x.  From  which  we  shall  conclude  that  the  spe- 
cific gravity  is  8*0316. 

In  fact,  since  bodies  lose  less  of  their  weight  in  water 
in  proportion  as  their  absolute  weight  is  more  consider- 
able, it  results  that  the  mesotype  ought  to  have  lost  in  the 
water  0*13  grs.  less  than  if  the  imbibition  had  not  taken 

Elace.  We  must  therefcu-e  add  0*13  grs.  to  the  loss  found 
y  experiment,  in  order  to  have  the  loss  corrected. 
The  character  which  is  drawn  from  the  specific  gravity 
joins  to  the  advantage  of  a  great  generality  that  of  being 
susceptible  of  a  precise  estimation,  provided  we  do  not 
employ  too  small  pieces  of  any  substance.  Its  limit  re- 
latively to  each  mineral  is  the  result  of  the  operation  made 
on  a  piece  chosen  in  the  greatest  possible  state  of  purity. 
It  mav  varv  bevond  this  limit  on  account  of  some  colour- 
ing principle  of  a  metallic  nature ;  or  within  this  limit,  by 
the  -effect  of  the  mixture  of  a  substance  le*s  dense,  or 
whose  presence  relaxes  the  aggregation  of  the  molecules. 
Thus  the  specific  gravity  of  the  limpid  hyalin  quartz, 
called  Madagascar  crystal,  is  2*653  ;  that  of  the  red  hyalin- 
quartz  is  f*6701:  and  thai  of  the  dull  quartz  is  only  3*6459* 
The  more  do  the  limits  relative  to  the  species  between 
which  it  is  requisite  to  determine  escape  being  confounded, 
the  more  decisive  is  the  proof  of  the  character. 

2.  Hard  and  soft  bodies.    The  character  suggested  by 

hardness 
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lardness  Joes  not  admit  of  quite  so  much  precision  is  the 
liregoing.  It  is  beside*  more  variable.  Some  particles  of 
I:  :.:  • .  disseminated  in  a  body  of  a  soft  nature,  may,  by 
I'  ■■!.;■  a  little  its  specific  gravity,  make  it  capable  of 
ftriking  fire  with  steel.  But  this  character  ha*  the  ad- 
lantage  of  being  easy  and  expeditious  in  its  application,  by 
lie  help  of  ita  different  methods  puii)ted  out  in  the  tabic. 
It  is  proper  lu  distinguish  accurately  the  species  whose 
laneiies  arc  but  little  subject  to  the  alterations  produced 
ly  accidental  mixtures.  Thus  the  cymopbane,  or  the 
leaily  chrysolite  of  the  lapidaries,  scratches  glass,  whereas 
I'll.1  chrysolite  of  Rome  de  1'Isle,  since  ascertained  to  be  a 
mlcareous  phosphate,  when  rubbed  upon  glass,  frequently 
laves  a  while  mark  of  its  own  substance.  The  ferrugi- 
laied  scheelin  or  wolfram  yields  verv  easily  to  the  6le, 
Ihich  has  much  less  action  on  the  blackish  oxidized  tin 
limetime'  found  in  the  same  matrix,  8cc. 
I  3.  Brittle  Mies.  These  must  not  be  confounded  with 
lhat  are  called  soft  or  tender.  Talc  is  softer  than  car- 
luuted  lime,  denominated  calcareous  spar,  since  this  last. 
l-i.j'i-li  ■■  it.  But  it  is  less  brittle,  as  it  resists  percussion 
Itr  belter. 

I  4.  Elastic  bodies  are  those  which,  after  having  been 
Impressed,  return  of  their  own  accord  to  their  original 
■'lire.  The  character  suggested  bv  this  property  is  not 
Kiployed  in  mineralogy,  except  when  speaking  of  bodiet 
Ihich  appear  to  us  in  the  form,  or  may  be  easily  reduced  to 
lie  form,  of  thin   lamina;  or  filaments,   and   it  suits  but  a 


tail  u 


Ductile  ooditi 


those   which   are  I 


which  the? 


Metallic 


mglhened  or 

ir  hv  pressure,  so  as  to  preserve 
e  taken  in  virtue  of  the  one  or 
3  forces.  Of  this  number  are  several 
gold,  silver,  copper,  &c.  Whereas 
■  hers,  sued  a-J  antimony,  bismuth,  &c.  will  break,  rather 
mm  submit  in  lie  h\mcncd  or  elongated. 
I  6.  Bodies  endowed  with  tenacity.  This  is  the  property 
lissessed  by  certain  substances,  and  particularly  by  the 
leials,  of  resisting  without  being  broken  the  action  of  | 
Irce  which  draw*  them  by  one  extremity  while  they  are 
Iced  at  the  opposite  extremity.  Of  this  kind  is  the  re- 
liance presented  tnbrcakmg  by  a  harpsichord  siring  which 
Ie  are  tuning.  Tins  property  is  but  little  susceptible  of 
King  employed  as  a  character,  hut  it  is  right  to  mention, 
I  (be  description  nf  a  mineral,  to  what  degree  it  possesses 
I  in  comparison  with  others. 
I  ;.  Adherence  to  the  tongue.     Certain  bodies  adhere  to 

1  «* 


On  Crystallography.  353 

the  tongue  when  brought  in  contact  with  it,  and  a  slight 
resistance  is  experienced  when  we  separate  them.  This 
effect  is  produced  by  the  faculty  which  the  body  has  of 
absorbing  the  saliva  which  moistens  the  tongue,  and  thus 
bringing  the  substance  into  more  immediate  contact  with 
this  organ.  If  we  put  a  drop  of  water  on  one  of  these 
bodies,  we  shall  observe  that  it  is  imbibed  in  an  instant, 
and  this  proof  may  suffice  instead  of  applying  it  to  the 
tongue. 

j  8.  Colours.  In  order  to  fix  the  degree  of  confidence 
which  these  characters  deserve  when  borrowed  from  this 
modification  too  much  neglected  by  some,  and  overvalued 
by  other©,  we  ought  to  consider  it  in  two  very  different 
points  of  view,  according  to  the  various  natures  of  the 
bodies  which  are  furnished  with  it.  Fa  a  certain  number 
of  these  bodies,  and  in  particular  in  the  earthy  and  acidi- 
ferous  substances,  the  colours  are  owing  to  the  molecules 
of  a  foreign  principle,  which  is  frequently  iron,  and  some* 
times  chrome  or  manganese,  disseminated  among  the  mo- 
lecules peculiar  to  the  coloured  body.  Hence  it  happens 
that  one  and  the  same  substance,  for  example  fluated  lime, 
is  colourless  in  certain  pieces,  and  in  others  presents  alter- 
nately the  red,  yellowy  green,  violet,  &c.  In  this  case  the 
colour  is  only  a  transient  accident,  which  may  merely  serve 
to  distinguish  certain  varieties. 

But  in  other  minerals,  such  as  metallic  substances,  sul- 
phur, amber,  some  saline  substances,  the  reflection  of  the 
rays  which \ produce  the  colour  is  made  upon  the  proper 
parts  of  the  coloured  body;  it  depends  on  its  texture  and 
on  the  degree  of  the  tenuity  of  its  molecules.  It  may  then 
he  ranked  among  the  specific  characters. 

We  sometimes  find  muriated  soda  coloured  red.  If  you 
dissolve  it  in  this  state,  it  will  be  stripped  of  its  colouring 
principle,  and  the  new  crystals  which  it  will  form  will 
no  longer  reflect  any  thing  but  white  light.  The  operation 
only  frees  it  from  a  superfluity,  without  which  it  does  not 
cease  to  be  of  the  same  nature.  On  the  contrary,  sulphated 
copper  subjected  to  the  same  experiment,  as  often  as  we 
please,  will  always  reappear  bjue,  because  this  colour  it 
inherent  in  its  nature. 

Thus  those  who  have  *aid  that  *hc  true  colour  of  the 
spinel  ruby,  for  instance,  was  red  mixed  with  orange,  have 
only  designated  the  stone  which  pleases  amateurs  most. 
But  to  say  that  the  true  colour  of  gold  is  pure  yellow,  is 
to  speak  the  language  of  the  naturalist.  If  this  colour  does 
not  uniformly  exist  in  gold,  this  must  arise  from  the  pre- 
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sence  of  a  foreign  substance  which  has  altered  the  metal 
itself. 

I  have  met  with  naturalists,  however,  who,  admitting  the 
variations  to  which  the  colour  is  subject,  with  respect  to 
one  part  of  ihe  minerals,  do  not  warrant  us  in  attaching 
much i  importance  to  the  character  which  it  furnishes ;  as 
much  because  it  is  that  which  first  speaks  to  the  eyes,  as 
because  there  is  always,  according  to  them,  relatively  to 
each  substance,  a  colour  which  is  predominant,  and  which 
I  agrees  with  the  greatest  number  of  varieties.  But  lb* 
more  the  observations  shall  be  multiplied,  the  more  fre- 
quently will  it  happen  that  this  character  will  not  speak 
to  the  eye,  except  to  deceive  it  and  make  it  take  the  change. 
No  further  proof  of  this  is  requisite  than  what  happens 
with  respect  io  the  emerald.  Grass-green  seems  long  to 
have  been  ranged  among  the  general  characters  of  this  sub- 
stance, and,  in  short,  it  is  not  astonishing  that  every  thing 
which  was  emerald  was  of  the  same, colour.  We  were  not 
acquainted  with  any  thing  else,  properly  speaking,  under 
this  name,  than  the  crystals  from  Peru,  which  being  form- 
ed in  the  same  circumstances  had  received  the  impression 
of  the  same  colouring  principle.  A  discovery  in  which 
I  mineralogy  and  chemistry  have  concurred,  unites  the  beryl 
I  with  the  emerald  ;  and  from  this  moment  we  have  emeralds, 
1  some  greenish-yellow,  others  blueish,  and  others  of  a  de- 
cided yellow  ;  and  the  number  of  the  crystals  of  these  dif- 
ferent tints,  particularly  of  the  first,  which  exist  in  our  col- 
lections, far  exceeds  the  ancient  emeralds.  The  jargon 
of  Cevlon  identified  with  the  hyacinth,  according  to  the 
analysis  of  Klaprnth,  has  also  disturbed  this  last  substance 
"  i  the  place  il  occupied,  namely,  that  of  being  exhibited  of 
n  orange  brown  colour  only,  excepting  in  one  variety  which 
■*as  whitish  :  and  it  would  be  as  easy  to  adduce  other  ex- 
niples  of  this  kind  *,  n;,  it  is  to  foresee  from  the  moment 
fiat  these  examples  will  still  continue  to  be  multiplied. 
I  The  indication  of  the  colour,  in  the  case  of  the  latter  being 
owing;  to  an  <ieces°.irv  principle,  ought  therefore  to  be  dis- 
missed from  the  spu-ilk;  character;  and  we  shall  have  a 
I  new  reason  to  i  >;   -fie  it,  if  we  consider  that  every  thing 

*  fuiUROV  l>rmip!ir  fn»n  S;ia!n  M'eral  small  orange  erystal«  which  \x- 
;  [o  phc>s|ill»!e.t  lime,  ■:'■  '■■  .1  in  Nernuny  t>j-  the  name  of  sparge!  iw. 
iu«  Hie  cliiur  li|'  ilit  va'i.lv  in"  tiiii  «it«!ancr  f.ninri  M  first  in  the  HID* 
niry  tnrlir.es  10  tls.il  "I  ii-jwirj^us  Messrs,  Abild»Mrd  and  Manihcy 
c  since  £iVcn  me  H<ine  in.!.il*  of  ibii  iu!u!sj;:e  which  are  frequently 
with  in  curi-iiii  T';n,i;i.r  r"i-lc*  of  Norway,  anil  the  colour  of  which 
imeunlss  of  a  greeaiili  blue,  sometimes  brown,  Sir, 
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which  enters  into  this  character  ought  to  be  so  much  the 
more  taken  into  the  account,  the  purer  the  substance  is,  or 
the  more  it  approaches  the  limit  which  really  constitutes 
its  species;  and  that  in  the  case  of  this  limit  the  colour 
would  disappear*. 

As  to  the  diversities  of  which  the  character  is  suscepti- 
ble that  is  derived  from  colours,  it  would  be  superfluous  to 
enumerate  them,  because  we  find  on  this  head  in  daily  ob- 
servation, and  in  the  commonly  received  language,  every 
"thing  that  can  be  required  by  science  and  its  nomenclature. 

1  nus,  in  order  to  designate  any  given  shade  of  colour, 
sometimes  we  add  a  simple  adjective  ;  as  when  wc  say  pure 
green,  bright  red,  dark  blue :  sometimes  we  refer  the  colour 
to  a  term  of  comparison  taken  from  among  familiar  ob- 
jects ;  aa  when  we  say  sky  blue,  saffron  yellow ,  leek  green, 
&c. :  on  other  occasions  we  give  the  two  colours  of  which 
the  object  in  question  seems  to  partake,  and  say,  for  ex- 
ample, greenish  yellow,  or  yellowish  green,  by  calling  in 
the  predominant  colour  first. 

9.  Oat's  eye  colours.  This  expression  alludes  to  the  eyes 
of  a  cat  which  shine  in  the  dark.  We  say  of  a  sub- 
stance that  it  is  cat's  eyed,  when,  in  proportion  as  we  vary 
the  position  of  its  surface,  the  reflections  of  light  which  it 
gives  off  are  in  some  measure  moveable,  or  appear  and 
disappear  alternately. 

10.  Metallic  lustre.  We  may  distinguish  the  true  from 
that  which  is  apparent  only,  in  so  far  as  the  mark  of  a  file 
or  any  sharp  instrument  with  which  we  have  scratched  a 
metal  docs  not  cease  to  shine,  whereas  it  is  dirty,  and  as  it 
•were  powdery,  when  the  body  is  not  of  a  metallic  nature. 

11.  Limped  bodies.  We  have  given  the  name  of  white 
to  diaphanous  and  colourless  minerals  properly  so  call- 
ed, such  as  the  quartz  called  Madagascar  crystal.  We 
6hall   call    these   limpid  minerals,  and   reserve  the  deno- 

*  We  must  confess  that  there  would  have  been  some  advantage  in  quot- 
ing at  the  head  of  the  description  of  a  species,  the  character  derived  from 
the  modification  in  question,  if  the  greater  number  of  the  varieties  presented 
one  and  the  same  colour,  or  nearly  so,  in  such  a  way  that  the  differences 
which  would  have  taken  place  an  other  varieties  nwht  have  been  regarded 
as  exceptions;  because,  this  character  being  that  which  tirst  strikes  the  eye, 
it*  indication  would  thereby  be  very  proper  for  becoming  as  if  the  first 
stroke  of  the  pencil  in  giving  the  portrait  of  a  mineral.  But  if  we  are 
obliged  to  quote  at  once  eight  or  ten  different  colours,  which  are  shared  by 
various  individual*  of  the  species,  will  it  not  appear  that  the  description 
commences  by  falling  into  absurdity,  and  by  failing  in  its  principal  object, 
which  is  to  adroit  of  a  facility  of  ascertaining  at  one  glance  the  substance 
indicated  ?  v 
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(mination  of  while  for  (hose  which  reflect  without  order 
(assemblage  of  all  the  colours,  like  statuary  marble. 

12.  Double  refraction.  When  a  ray  of  light  passes 
diquely  from  one  medium  into  another  of  a  different  den- 
_  ,  it  is  diverted  from  its  mate,  forming  a  kind  of  fold, 
his  deviation,  which  we  call  refraction,  is  subjected  lo  a 
(constant  law  which  is  known  to  all  naturalists. 

Certain  substances  hare  the  singular  property  lo  solicit 
(the  ray  which  penetrates  them  to  divide  itself  into  two 
(parts  which  follow  two  different  routes.  This  is  called 
mdouble  refraction. 

When  the  refraction  is  simple,  we  only  perceive  a  single 
■image  of  an  object  seen  through  two  faces  or  a  transparent 
Ipiece  of  the  mineral  employed  on  this  occasion,  whereas, 
lif  it  were  double,  we  might  in  the  same  ease  see  two  images 
f  the  object.  But  in  order  to  obtain  this  effect  with  most 
(of  the  substances  endowed  with  the  property  in  question, 
ist  choose  two  faces  inclined  towards  each  other, 
(whether  we  employ  a  crystal  given  by  nature  or  a  piece 
(cut  by  the  lapidary. 

The  quantity  of  double  refraction,  or,  what  comes  to  the 
ame  thing,  the  opening  of  the  angle  formed  between  each 
(other  by  the  rays,  by  means  of  which  the  eye  sees  the  two 
(images,  vanes  from  one  substance  lo  the  other,  every  thing 
(else"being  considered  according  to  the  nature  of  the  sub- 
(-''■'■'■■  themselves.  In  zircon,  for  instance,  the  double 
(refraction  is  very  strong,  whereas  it  is  much  less  pcrcepti- 
in  the  emerald.  liesides,  this  quantity  varies  in  every 
stance,  from  various  causes.  In  general  U  increases 
Jinumshes,  according  as  the  refrangent  angle,  or  that 
nh  is  formed  between  each  other  Try  the  two  faces, 
jn»h  which  nc  vii'.v  [>bjecls,  is  more  or  less  open.  But 
re  is  another  rauw  of  variation,  which  is  combined 
h  the  foregoing,  and  which  depends  on  the  position  of 
rcfVangf.it  suifaves  relatively  to  the  face,  of  the  pri- 
(iimive  tvnn  ;  «i>!  such  i?  the  influence  of  this  cause,  that 
wo  eq:ul  re  ("Jugful  angles  differently  situated,  we 
l\c  dljtati.es  ti:Jintiy  unequal  between  the  images 
lame  i»piecr,  itid  ihere  is  even  a  limit  at  which  the 
|.r!.vt  oi  tie  double  r. fraction  becomes  null,  f.  e.  the  (wo 
•■-<;■:*  j  -v  then  confounded  into  one. 

lhi>  Inn  .t  takes  pact,  for  instance,  in  the  quartz  and  in 

>c   euierAI,  when  one   uf  the  faces  which  belong  to  the 

-fr-utgent  in<;k   is   perpendicular  to  the  axis.     It   takes 

t.v  iu  -:';:.,  .^1  baryr.es,  when  one  of  the  same  faces  being 

parallel 
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jp&rallel.to  the  axis,  is  at  the  same  time  parallel  to  a  plane 
which  should  pass  by  the  great  diagonals  of  the  bases  of 
the  primitive  form.  I  have  but  a  very  few  observations  on 
this  subject  as  yet ;  but  it  is  probable  that  all  the  substances 
• which  have  the  double  refraction  fall  within  one  or  other 
of  the  foregoing  cases,  which  give  of  themselves  the  limits 
of  all  the  positions  which  refrangent  surfaces  may  have 
relatively  to  the  primitive  form.  But  as  the  position  pa* 
rallel  to  the  axis  is  variable  in  its  turn  among  several  limits, 
which  correspond  with  the  diagonals  and  the  sides  of  the 
bases  of  the  primitive  form,  it  will  be  requisite  to  know 
which  of  these  last  limits  is  that  which  agrees  with  every 
substance. 

I  shall  explain  j  when  T  come  to  the  article  emerald,  bow 
fe  mistake  led  me  to  these  results ;  and  I  even  confess  that 
J  am  still  in  uncertainty  as  to  the  refraction  of  some  sub- 
stancesj  not  having  had  time  sufficiently  to  multiply  my 
inquiries,  in  order  to  ascertain  if  a  crystal  of  this  de- 
scription which  presented  only  a  single  image  of  the  ob- 
jects, would  not  exhibit  two  alter  having  been  cut  in  a  cer- 
tain manner. 

,  I  shall  detail*  in  speaking  of  every  substance,  what  I  have 
observed  with  respect  to  its  refraction,  and  I  propose  to 
make  some  fresh  experiments  on  this  delicate  point  con- 
nected with  minerals,  which  I  have  been  only  able  to  glance 
at  as  yet.  We  shall  find,  under  the  article  carbonated 
lime,  the  detail  of  the  particular  results  which  I  attained  re- 
lative to  the  double  refraction  of  this  acidiferous  substance* 
which  suits  more  easily  than  the  others  this  kind  of  in* 
quiries. 

Another  observation,  which  will  not  be  altogether  useless 
when  we  are  occupied  with  generalizing  the  theory  of  the 
phenomenon  in  (Question,  consists  in  this— namely,  that, 
all  the  substances  in  which  the  integrant  molecule  is  re 
markable  for  its  symmetry  have  the  simple  refraction.  Of 
this  kiml  are  those  which  have  for  their  primitive  form  the 
cube,  the  regular  octahedron  and  the  rhomboidal  dodeca- 
hedron. 

As  yet  we  have  only  subjected  to  the  experiments  which 
concern  this  object,  bodies  taken  from  among  those  which 
we  commonly  designate  by  the  name  of  slrrnes.  I  have 
extended  these  experiments  to  several  of  those  which  are 
called  salts,  as  well  as  to  inflammable  substances,  and  to 
metallic  substances  oxidized  and  united  to  other  principles, 
and  I  have  found  that  there  is  no  class  of  minerals  which 
does  not  present  bodies  endowed  with  double  refraction. 

Z  3  Thers 
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There  are  various  ways  of  observing  the  doubts  refi'ae- 
ion.  One  of  the  most  simple  consists  in  taking  a  pin  by 
he  paint,  and  presenting  it  against  the  window  at  a  cer- 
ain  distance  from  the  eyer  against  which  we  shall  keep 
it  the  3ame  time  the  mineral  applied  by  one  of  its  faces, 
ly  making  the  pin  assume  various  positions,  we  shall  find 
hat  there  is  one  in  which  we  sec  two  distinct  images 
if  this  pin  parallel  lo  each  other,  and  generally  prismatic 
irisies*).  Then,  if  we  gently  turn  the  pin  until  it  is  per- 
wndicular  to  its  first  position,  we  shall  see  the  two  images 
pproach  by  degrees,  until  they  fall  upon  one  and  the  same 
ine,  in  such  a  manner,  however,  that  one  of  the  two  beads 
vill  frequently  exceed  the  <Ve  may  also  make  use 

if  a  card  on  which  we  :i".  a  line  with  ink  of  a 

;ood  tint. 

The  separation  between  a  is  more  sensible,  the 

listance  between  the _obj<  e  eye  and  all  other  ctr- 

umstances  being  alike,  w  aphanous  body  used  in 

he  experiment  is  of  a  gret  less.      And  if  we  sup- 

pose this  thickness,  in  its  -  constant,  and  the  i>i»- 

ect  removed  from   the  eyi  o  images  will  be  more 

.nd  more  removed  from  t  ,  at  the  same  time  that 

hey  will  be  diminished  in  'ss. 

The  following  is  a  third  eous  process  for  short- 

ighted  people.     Place  a  li  lie  at  a  certain  distance 

n  a  dark  room.      Having  s  made  a  hole  in  a  card 

vith  the  point  of  a  pin,  a  one  of  the  faces  of 

he  stone,  so  as  to  make  I  rrespond  to  a  point  of 

his  face  ;  then  luving  approacnea  with  the  eye  the  opposite 
ace,  seek  the  pnsiuun  proper  for  enabling  you  to  perceive 
he  flame  of  the  candle.  You  will  then  have  the  two 
mages  distinct  and  well  defined,  because  the  effect  of  the 
mle  made  with  the  pin  is  to  dismiss  the  kind  of  irradiation 
vhich  dazzles  them,  when  we  employ  the  stone  by  it- 
elf. 

It  would  be  diflienlt  u>  find  a  character  more  prominent 
ban  th.it  which  t  drawn  from  the  double  refraction,  since 
l  belongs  to  the  very  essence  of  the  minerals  in  which  il 
ixisis.  I'm  we  cannot  always  observe  it  on  taking  these 
lodics  in  the  natural  stale.     Several  require  to  be  prepared 

*  Win ii  ■  In-  .!■■■  !>!f  r. '  i.-l   ■■,  it  Dot  coEiiderable,  it  may  happen  that 

il   ilit  I"",  mi-  i  up  ti-jityiiuli  ji  this  place  as  it   wen  iwu  smaJI   circlet 
i-fci.t.  mi,  i-ii  i  ,.•.'•  ■•'■■•■•     -i:ut  brides,  wc  shaft  observe  (hat  the  same  co- 
■   prismatic  band  reappears,  on  ttre  line  of 

fw 
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tot  inspection  by  cutting*  Those  which  ar&qaHed  gem, 
end  which  have  come  through  the  hands  of  the  artist^ 
thereby  become  susceptible  of  presenting  the  effect  of 
simple  or  double  refraction,  when  we  know  how  to  guaidl 
against  the  illusion  produced  by  the  multiplicity  of  the  fa- 
cets ;  and  it  is  even  an  advantage  to  be  able  by  the  help  of 
this  multiplicity  to  vary  the  refrangent  angle,  because,  if 
any  one  of  the  facets  was  situated  in  the  direction  of  the 
limits  where  the  two  refactions  are  reduced  to  one  only, 
other  facets  would  present  themselves  in  order  to  dispel  the 
doubt.  We  shall  thus  avoid  confounding  a  piece  of  cry* 
stal  of  Madagascar  with  the  gem  cilled  by  lapidaries  white 
sapphire,  their  Brazilian  ruby  with  the  balass  ruby,  the 
topaz  of  Saxony  with  what  is  called  oriental  topaz ;  the 
first  stone  of  each  of  the  above  pairs  having  the  double  re** 
fraction,  while  the  second  has  the  simple :  it  is  fortunate 
to  he  able  in  these  cases  to  make  up  for  the  disappearance 
of  the  crystalline  forms  by  a  physical  observation,  and  to 
read  in  a  manner  into  the  interior  of  the  stone,when  its  ex- 
terior speaks  no  longer  to  the  eye. 

13-  Phosphorescence  by  the  action  of  fire.  In  order  to 
observe  this  character,  we  must  throw  on  red-hot  char- 
coal a  small  quantity  of  the  dust  of  the  mineral  we  wish 
to  examine.  The  phosphorescence  in  question  is  not  sim- 
ply a  scintillation,  like  what  is  produced  by  the  sawings  of 
wood  thrown  upon  the  flame,  but  a  mild  and  agreeable 
light  similar  to  that  of  the  glow- worm,  the  tone  of  colour 
excepted,  which  varies  in  different  substances.  This  ex- 
periment scarcely  ever  succeeds  except  in  the  dark.  We 
must  also  take  great  care  to  pound  the  mineral  well,  lest 
any  decrepitation  might  throw  the  fragments  into  the  eyes 
of  the  by-standers. 

14.  Electricity.  There  are  three  ways  of  exciting  the 
electrical  virtue  in  bodies ;  namely,  by  friction,  by  commu- 
nication with  a  body  already  in  a  state  of  electricity,  or  by 
heat.  This  last  method  takes  place  only  with  respect  to 
certain  mineral  substances. 

We  distinguish  two  kinds  of  electricity :  the  one  which 
we  call  vitreous,  and  which  Franklin  called  positive,  is  that 
which  friction  produces  in  glass  and  other  vitreous  sub- 
stances. The  second,  which  we  call  resinotis^  and  which 
Franklin  described  by  the  name  of  negative,  is  that  which 
is  acquired  in  the  same  case  by  resin,  sulphur,  silk,  Sec. 

These  two  electricities  exercise  contrary  actions  ;  so  that 
two  bodies,  both  of  which  are  solicited  by  vitreous  electri- 
city of  by  resinous  electricity,  are   repelled,  whilst   two 

Z  4  bodies 
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todies  one  of  which  possesses  the  vitreous  and   the  other 

be  resinous  electricity  are  mutually  attracted. 

Among  the  number  of  bodies  capable  of  receiving  elcc- 
ricitv  by  friction,  we  find  some,  which,  after  having  been 
imply  presented  !o  the  fire  for  a  moment,  or  dipped  into 
mt  water,  have  acquired  the  electrical  virtue.  These  bodies 
lave  in  this  case  one  side  solicited  by  vitreous  electricity, 
/hile  the  side  diametrically  opposite  gives  signs  of  resinous 
lectricity. 

One  general  observation  made  on  such  of  ihe  same  bodies 
a  are  cry  stall  iced,  consists  in  this ;  namely,  that  their  forms 
ake  from  the  symmetry  of  the  ordinary  crystals,  in  the 
arne  manner  as  the  parts  in  whi  i  the  two  species  of  elec- 
ricity  reside,  although  similarly  situated  on  both  sides, 
iffer  in  their  configuration.  The  one  undergoes  de- 
rcments  which  are  null  on  the  posite  part,  or  to  which 
ome  decrements  answer  whic,  follow  another  law.  It 
.•suits  that  on  a  simple  inspect  in  of  one  of  these  crystals, 
/e  may  indicate  beforehand  the  Je  which  will  give  signs 
f  vitreous  electricity,  and  that  w.  ch  will  manifest  resinous 
lectricity. 

Electricity  separates  the  w^  :  mineral  kingdom  into 
iree  great  divisions,  which  1  y  nearly  the  methndical 
rder  generally  adopted  for  tne  lassification  of  bodies  of 
lis  kingdom.  Almost  all  the  [distances  known  by  the 
ames  of  stones  and  salts  ai  by  friction  the  vitreous 

lectricity,  provided  they  en  certain  decree  of  purity, 

he  inflammable  substances  pi„j^rly  so  called,  with  the 
(ception  of  the  diammid,  being  rubbed  in  the  same  man- 
er,  receive  on  the  contrary  the  resinous  electricity-  The 
letailic  substances  possess  in  general  in  an  eminent  de- 
rce  the  condiieiiut;  property  of  electricity.  A  few  of 
lem,  which  Ixinsi  mineralized  approach  the  saline  state, 
ich  as  carbonated  lead,  also  enter  into  analogy  with  the 
ilts,  hv  the  facnl'V  r»t  inquiring  the  vitreous  electricity  by 
wans  of  friction,  ' 

I  ought  to  premise  that  we  here  allude  to  the  ordinary 
i n hods  of  exerting  elecrrtcfty  ;  as  when  we  employ  the 
iciion  of  (lie  hand,  or  that  of  a  piece  of  cloth.  1  sup- 
tsr  ;il-.i  thai  the  bodies  rubbed  are  polished;  for  there 
e  some  kinds  »l  quartz,  gems,  and  other  analogous  sub- 
diiccs,  such  js  glass,  «hich  acquire  the  resinous  electricity 
.'  means  of  friction  when  its  surface  is  dull. 

It  results  from  all  that  has  been  said,  that  the  electrical 
opeitv  fnrnifhcs  eli.n aeiers  useful  in   several  respects  fotr 

Electricity 
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Electricity  by  communication,  employed  alone,  may 
serve  to  discover- the  presence  of  a  metal  mixed  in  a  con- 
siderable quantity  with  a  stone,  as  takes  place  with  the 
iron  which  enters  into  the  composition  of  jaspers.  In 
order  to  ascertain  this  character,  we  insulate  the  stone  on  a 
small  stalk,  so  as  to  bring  it  in  contact  with  *n  electrical 
conductor,  and  we  judge  whether  the  stone  is  electrical  or 
not  by  communication,  according  as  the  touch  of  the  fin* 
ger  or  the  ball  of  the  discharger  draws  sparks  from  it. 

The  electricity  by  friction  observed  comparatively  in  two 
different  stones  may  assist  in  distinguishing  them  from 
one  another.  The  cymophane  when  polished  byt  not  cut,  > 
which  presents  nearly  the  same  appearance  with  mother-of- 
pearl  feldspar,  called  moonstone,  differs  from  it  by  the 
great  facility  which  it  has  of  being  electrified  by  friction, 
whereas  the  same  method  succeeds  but  ineffectually  andb. 
feebly  on  feldspar. 

The  simplest  apparatus  for  experiments  of  this  kind 
consists  of  a  small  copper  needle  a  b  (fig.  76,  A)  termi- 
nated by  two  bowls  ana  moveable  on  a  pivot.  After  hav- 
ing rubbed  the  mineral  several  times  .on  a  piece  of  doth, 
we  must  present  it  to  one  of  the  bowls,  and  we  may  judge 
pretty  nearly  of  the  strength  of  the  electricity,  by  the  di- 
stance at  which  this  bowl  begins  to  be  attracted. 

With  respect  to  substauces  electrical  by  heat,  such  as 
the  tourmaline,  we  make  use  of  the  same  apparatus  when 
we  merely  wish  to  ascertain  what  they  are.  But  it  is  in- 
teresting to  be  afterwards  able  to  determine  the  parts  in 
which  the  two  electricities  reside.  To  effect  this  take  a 
stick  of  sealing-wax,  to  the  extremity  of  which  a  silk 
thread  is  attached  little  better  than  one  eighth  of  one  iuch 
in  length  :  after  having  rubbed  this  stick,  present  by  turns 
the  two  opposite  sides  of  the  substance,  for  example,  the 
two  summits  of  a  tourmaline,  at  a  small  distance  from  the 
silk  thread.  If  the  summit  which  faces  the  thread  be  the 
seat  of  resinous  electricity,  there  will  be  repulsion.  In  the 
contrary  case  the  thread  will  be  attracted. 

We  may  vary  this  experiment,  by  placing  the  stick  of 
wax,  after  having  rubbed  it,  below  one  of  the  two  bowls 
which  terminate  the  needle,  at  the  distance  of  about  a  quar- 
ter of  an  inch.  For  the  greater  simplicity,  we  may  give 
such  a  height  to  the  stand  of  the  needle,  that  the  stick  of 
wax  when  resting  by  the  rubbed  extremity  on  another  stick 
or  on  a  glass  tube  placed  transversely,  and  by  the  other  ex- 
tremity on  the  table  which  holds  the  apparatus,  is  at  the 

distance 
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istancc  required  for  ilie  success  of  the  experiment.  In 
lis  case,  the  was  acting  on  the  bowl  communicates  to  it 
i  electricity  contrary  to  its  own;  whence  it  follows  that 
e  have  inverse  effects  to  the  foregoing,  (.  e.  the  side  of 
le  stone  solicited  by  the  vitreous  electricity  repels  the 
sedle  lo  which  we  present  it,  and  that  which  possesses  (he 
isinous  electricity  attracts  this  needle  to  it.     This  method 

preferable  to  the  first,  when  the  electrical  body  is  very 
nail,  or  has  but  a  feeble  virtue. 

Fig.  76  B  represents  the  experiment  described.  We 
lere  see  the  tourmaline  It'  caught  by  pincers  supposed  to 
:  held  in  the  hands  of  the  observer,  in  such  a  way  that- 
ic  pole  t  is  at  a  small  L 
:edle.  Cc  is  the  slick  of  J 
itreiriities  on  a  tube  ofgli 
irt  C  on  the  bowl  a,  in 
ectricity. 

In  what  has  gone  before 
*  the  action  exercised  on 
at  the  former  may    be   r 
1  the  latter.     What  we 
hich  the  mineral  excites  < 
carts  of  friction.       In  ■ 
icceed  better,  we  must,  L 
ax,  flatten  it  at  one  end  b) 
Te  must  afterwards  nib  tb 
incrat,  which  is  it-        snt 
ties ;   then  we  shall  prese 
itler  which  we  have  placea 
ick  of  wax,  as  has  been  already  mentioned. 

Kvery  hotly,  the  friction  of  which  thus  communicates  to 
ax  a  certain  species  of  electricity,  acquires  at  the  same 
me  the  contrary  electricity;  so  that  we  might  consider 
.is  last  electricity  in  preference,  or,  what  comes  to  the 
me  thing,  eonsidrr  the  mineral  as  being  passive  with  re- 
itvt  to  the  wax.  Bui  the  minerals  in  which  this  experi- 
,'iit   beeomes  interesting  being  conductors  of  electricity, 

is  simpler  to  examine  their  action  upon  wax,  either  be- 
ium  without  this  expedient  we  should  be  obliged  to  in- 
ilati-  them,  or  because  when  their  volume  is  somewhat 
nisulcrahle  their  electricity,  by  being  diffused  over  a  large 
.il'at'c,  would  not  be  sufficiently  palpable. 

We  have  as  yet  but  a  ?mall  number  of  substances  which 

i  Ho  the  vitieous  electricity  in  wax,  whereas  other  sub- 

iiwea  of  in  analogous  nature  produce  in  it  the  contrary 

electricity. 


from  the  bowl  a  of  the 
lich  rests  by  one  of  its 

1  and  which  acts  by  its 
to  produce  the  vitreous 

;  considered  the  effecU 
ral  by  another  body,  so 
as  passive  with  respect 
.  active  electricity  is  that 
in  the  sealing-wax,  by 
u  the  experiment  may 
ing  heated  the  stick  of 
,ig  it  on  a  smooth  body, 
end  with  a  part  of  the 
at  least  free  From  aspe- 
■■:>.«.  to  the  copper  needle 
;-hand  another  electrified 
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electricity.  These  are  exceptions  as  it  were  to  the  ordinary 
restlks,  susceptible  even  on  that  very  account  of  accurately 
designating  the  minerals  which  present  them. 

15.  Magnetism*  We  know  that  two  magnetic  needles, 
when  they  turn  towards  each  other  their  north  or  their 
south  poles,  are  repelled  ;  whereas  there  is  an  attraction,  if 
the  poles  facing  each  other  are  one  of  them  south  and  the 
other  north.  In  consequence  we  recognize1  a  needle,  ue. 
a  piece  of  iron  in  the  state  of  permanent  magnetism,  from 
the  same  side  of  this  piece  of  iron  presented  successively 
to  the  two  poles  of  a  magnetic  bar  suspended  freely,  iu<- 
tracting  the  oqe  and  repelling  the  other,  or  vice  versa. 

But  if  we  employ  a  piece  of  common  iron,  there  will 
be  attraction  in  both  cases  ;  the  pole  nearest  the  iron  will 
communicate  to  the  part  turned  towards  it  a  magnetism 
contrary  to  its  own,  so  that  there  will  then  be  two  mag* 
netic  needles  which  will  face  each  other  by  opposite  poles. 
The  magnetism  thus  acquired  is  merely  instantaneous :  k 
gives  place  to  the  contrary  magnetism  the  moment  the 
iron  passes  from  the  neighbourhood  of  one  pole  to  that  of 
the  other,  and  is  dissipated  the  instant  the  iron  is  no  longer 
in  the  sphere  of  activity  of  the  bar. 

In  experiments  of  this  kind  it  is  preferable  to  use  * 
needle  in  the  form  of  a  lozenge,  three  or  four  inches  long, 
instead  of  a  bar,  the  former  being  more  sensible.  But  the 
bar  would  be  preferable,  if  it  were  requisite  for  instance  to 
pick  out  some  specimens  of  iron  scattered  in  a  pulverulent 
mass. 

I  shall  show  under  the  head  of  oxidulated  iron,  that  most 
of  the  crystals,  or  even  the  rude  masses  of  this  metal, 
locked  up  in  the  bowels  of  the  earth,  provided  they  are  not 
too  much  oxidized,  are  two  magnets,  but  of  which  we 
cannot  observe  the  polarity  except  by  using  a  needle  slightly 
magnetic,  and  this  for  a  reason  which  I  shall  give  at  the 
same  part  of  my  work. 

pTo  be  continued.] 
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and  we  see  them  penetrating  indifferently  all  substances 
they  encounter: — with  us  we  can  measure  a  part,  and  a  part 
only,  of  their  stupendous  height,  as  at  the  Milestone  100 
feet,  at  Port  Spagna  830  feet,  at  Fairhead  probably  more ; 
and  we  can  observe  the  effect;  or  rather  the  non-effect, 
produced  at  their  contacts  with  the  different  materials  tbey 
meet,  as  they  are  seen  in  the  faces  of  our  precipices. 

By  Mr.  Mills's  account,  (Phil.  Trans.  1790,)  the  island 
•f  Lismore,  entirely  limestone,  is  crossed  by  whynn  dykes, 
as  is  the  limestone  at  Gartness;  at  Iona  granite  is  the  con- 
tiguous matter,  at  Juya  chert,  at  Persabus  a  whynn  dyke 
is  crossed  by  a  lead  vein,  and  another  at  Glascow  Beg ;  at 
the  isle  of  Arran  Mr.  Jameson  finds  them  cutting  through 
porphyry  and  micaceous  schistus*. 

With  us  the  whynn  dykes  at  the  westward  of  the  Giant's 
Causeway  cut  through  strata  of  table  basalt,  and  red 
ocbreous  matter,  placed  alternately ;  at  the  Giant's  Cause* 
way,  and  Port  Spagna,  they  cut  torough  strata  of  finer  ba- 
salt, disposed  in  prismatic  pillars;  while  at  Fairhead  they 
encounter  new  materials,  to  wit,  alternate  strata  of  free- 
stone and  coal. 

In  both  countries  these  mighty  walls  are  always  of  ba- 
salt; their  general  thickness  is  from  twelve  to  fifteen  feet, 
though  in  one  or  two  instances  tbey  do  not  exceed  two  or 
three  feet,  and  at  Gartness  the  whynn  dyke  is  23  yards 
across  ;  but  it  has  not  been  ascertained  in  any  instance  to 
what  depth  they  reach  beneath  the  surface,  even  in  the 
deepest  mines. 

Though  the  material  of  which  these  walls  are  composed 
seems  to  be  in  general  the  same,  yet  from  Mr.  Mills's  ac- 
count there  are  important  differences  between  the  Scotch 
whynn  dykes ;  and  with  us  scarce  any  two  of  our  dykes, 
that  are  accessible,  exactly  (as  will  appear)  resemble  each 
other. 

As  the  whynn  dykes  Mr.  Mills  observed  are  unques- 
tionably basalt,  he  calls  them  all  lava,  and  attempts  to 
frove  it  by  a  sort  of  vague  induction :  page  75  he  says, 
slay  whynn  dykes  resemble  those  at  Baliycastle,  which 
take  their  rise  in  a  country  confessedly  abounding  with  vol- 
canic matter. 

Now  the  specimens  from  the  islay  dykes  strongly  re- 
semble (as  he  says)  the  Derbyshire  toadstone,  formed,  as 
he  asserts  (page  98),  by  subterraneous  fire. 

Of  Derbyshire  I  will  not  presume  to  say  any  thing,  hav- 
ing never  visited  it;  but  the  proof  of  its  strata  being  lava 
rests  upon  the  admission  of  Mr.  Wbitehurst's  position, 

that 
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that  these  loadstone  strata  were  formed  hy  successive  erup- 
tions  of  a  volcano  at  the  centre  of  the  earth,  which  pouring 
up  repeated  torrents  of  liquid  lara,  these  spread  when  ibey 
approached  the  surface  of  the  earth  at  different  distances, 
and  formed  the  toadstune  strata. 

When  Mr.  Mills  endeavours    to  establish   his  opinion! 


by  assertions  relative  to  my  country,  I  will  venture  to  re- 
ply to  him. 

The  precipice  from  which  the  whynn  dykes  issue  at 
Ballycastle,  by  his  own  account,  consists  of  alternate  strata 
of  freestone  and  coal,  not  very  like  volcanic  matters :  and 
as  to  his  positive  and  general  assertion,  that  our  basaltic 
country  confessaUy  abc, —  b  volcanic  matters,  I  must 

-reply  in  his  own  style,  post  j  and  generally,  that  it  does 
not  afford  a  single  particle  ilcanic  matter;  that  1  have 
examined    this  tract  for  :r  time,  and  probably   with 

more  attention,  than  an  person  ever  did,  or  I  would 

not  presume  to  hazard  t...  lion  so  confidently. 

When  your  lordship  is  od  as  to  perform  tbe  pro- 

mise you  made  me,  of  s  ;  some  time  with  inc  at  the 

Giant's  Causeway,    you    .  :  able  to  judge  tor  yourself 

as  to  the  truth  of  these  ■  ctory  assertions. 

Tbe  advocates  for  ign  erations  over  tbe  surface  ot 

nur  globe  are  so  prejuatC-  it  it  is  sometimes  sufficient 

to    refute  them   merely  le  iheir  own    words.       A» 

Mr.  Mills's  paper  is  nov  :  me,  I  will  give  your  lord- 

ship an  instance  :  He  sa)  ;e  g8T)  "  In  short,  from  the 

very  rude  and  irregular  ar  nee  of  the  summit  of  the 
hill  (Loffit  hill),  from  its  rising  so  suddenly  from  the  lime- 
stone strata,  and  from  the  whynn  dyke  that  runs  through 
it,  1  am  strongly  inclined  to  believe  it  of  volcanic  origin." 
Now,  as  limestone  and  volcanic  matters  are  not  very  con- 
genial, and  as  we  do  not  find  that  a  whvuu  dyke  has  been 
met  with  in  the  neighbourhood  of  any  volcano,  I  conceive, 
with  great  deference  lo  Mr.  Mills,  that  if  he  was  deter- 
mined to  draw  a  conclusion  from  these  data,  it  should 
have  been  a  contrary  one. — But  it  is  time  to  proceed  to 
facts. 

The  westernmos!  whynn  dyke  I  have  met  with  on  our 
coast,  is  near  what  is  called  tbe  Black  Rock,  at  the  end  of 
the  Bush  Strand.  The  perpendicular  precipice  is  there 
not  very  high  (probably  fin  feet)  :  it  is  composed  of  hori- 
zontal strata  of  tabic  basalts,  separated  from  each  other  by 
red  ochrcnus  layers. 

The  dyke  (which  is  inaccessible)  is  seen  from  the  water 
to  cut  all  these  strata  vertically,  each  of  them  being  inter- 
rupt ei 
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nipted  in  its  course  by  this  wall,  and  resumed  on  the  other 
side  of  it,  precisely  at  the  same  level. 

The  second  dyke  is  three  or  four  hundred  yards  further 
on,  towards  the  north-east ;  it  is  a  much  finer  one,  and  s6 
happily  marked  that  it  cannot  be  mistaken* 

A  solitary  rock,  about  800  yards  distant  from  the  main, 
and  visible  from  a  great  part  of  the  coast  on  each  side,  is 
called  the  Milestone,  from  its  supposed  distance  from  the 
Giant's  Causeway,  but  in  reality  it  is  much  nearer  to  iti 
The  precipice  here  has  considerably  increased  in  height, 
being  near  to  100  feet,  accurately  perpendicular,  and  stra- 
tified as  at  the  other  dyke. 

This  second  dyke  reaches  from  the  summit  to  the  water, 
beneath  which  we  can  see  it  continued  northwards,  until 
it  reaches  the  Milestone,  which  is  a  part  pf  it. 

Though  this  dyke  be  also  inaccessible,  it  is  plainly  form* 
ed  of  prisms  laid  horizontally,  and  extending  quite  across; 
its  thickness  seems  to  be  about  twelve  feet. 

The  strata  are  interrupted  here,  and  resumed  again,  with- 
out disturbance,  at  the  other  side,  as  before ;  nor  in  either 
case  does  the  slightest  separation  appear  where  these  dykts 
meet  the  contiguous  strata,  all  forming  one  solid  mass. 

The  third  dyke  is  situated  near  the  western  point  of  the 
bay,  by  which  we  begin  to  descend  to  the  Giant's  Cause- 
way; of  this  an  isolated  fragment  alone  remains,  about 
100  feet  long  by  50  feet  high  ;  like  the  rest  it  is  composed 
of  rude  prisms  laid  horizontally. 

Our  fourth  dyke  is  at  the  Giant's  Causeway  itself ;  it 
divides  vertically  part  of  the  cliff,  at  the  foot  of  which  the 
causeway  is  situated:  and  descends  quite  down  to  it. 

The  precipice  is  not  perpendicular  here,  as  at  the  other 
dykes,  by  which  means  our  view  of  this  one  is  partially  in- 
terrupted; there  is,  however,  enough  of  it  laid  bare  to  as- 
certain its  nature  beyond  a  doubt,  and  especially  as  it  is 
composed  of  horizontal  prisms,  a  property  that  seems  es- 
sential to  all  whynn  dykes. 

Where  this  dyke  divides  the  upper  part  of  the  columnar 
stratum  which  forms  the  Giant's  Causeway,  the  basalt 
pillars  on  the  west  side  of  it  have  fallen  from  their  original 
vertical  position,  until  they  lean  forward  almost  hori- 
zontally; while  on  the  east  side  of  the  wall  they  stand 
steadily  vertical. 

The  basalt  septs,  which  frequently  divide  the  strata  in 
mines,  and  appear  to  he  of  the  same  nature  with  our  whynn 
dykes,  are  generally  attended  by  a  sinking  or  subsiding  of 
ths  strata  on  one  side  of  them,   without  disturbing  the 

parallelism 
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parallelism  of  these  strata.  This  too  is  the  case  with  our 
own  whynn  dykes  at  Fairtiead  ;  but  of  the  six  dykes  at 
Bcngore  promontory,  this  fourth  is  the  only  one  where  anv 
thing  like  a  subsiding  or  depression  uf  the  strata  can  be 
observed. 

This  dyke  is  so  accessible,  that  we  are  enabled  to  exa- 
mine its  materia!  and  internal  construction,  from  which 
we  are  precluded  in  the  former  cases ;  the  basalt  of  which 
this  is  composed,  though  contiguous  to,  or  rather  milted 
with,  the  Causeway- pillars,  is  very  different  from  the  Cause- 
way basalt;  it  is  somewhat  coarser,  more  granuiar  in  the 
fracture,  and  though  darker  than  the  gray  wbytin-stone  of 
the  Fairhead  pillars,  it  resembln  their  colours,  more  than 
the  fine  blue  of  the  Causeway  I  isalt. 

The  Causeway  dyke  is  15  16  feet  thick,  sometimes 
quite  solid,  sometimes  shive  it  is  entirely  composed  of 
small  trapezoidal  prisms,  ides  about  an  inch  each, 

and  their  axes  horizontal  -.  i  are  strongly  agglutinated 
together;   and  when  this'  i  attacked  by  the  sledge,  it 

sometimes  breaks  into  fr  1  composed  of  an  accumu- 

lation of   the   smaller   >  abundance  of   which   are 


scattered  about  the  foot  1 


ecipice. 


The  fifth  dyke  is  at  the  >.  n  point  of  the  semicircular 

bay,  of  which    the  Giant  useway  forms  the  western 

point;  it  is  inaccessible,  a.,  .isible  only  from  the  water; 

it  cuts  vertically  three  or  fa-  rata  of  table  basalt,  also  a, 

great  stratum  of  red  och  matter,  and  is  then  lost  in 
the  precipice*. 

*  When  1  discovered  il.is  whynn  dyke  in  the  yar  ISO!,  I  was  prevrnted 
from  Fijminiiifi:  i[  ac<in\iu-ly  hv  a  heavy  mrf,  which  deterred  me  from 
venturing  arming  the  tat&en  rocks  at  (lie  fool  of  the  precipice;  the  neat 
summer  1  was  more  t.irun.  lie.  and  enabled  twice  I"  reach  [he  bottom  of  the 
cliff,  where  die  dylti-  immersed  into  'he  water  perpendicularly. 

I  traced  it  downwards  ■'■■•  n  cut  the  horizontal  itrau  of  table  basalt  verti- 
cally, and  observed  e.icli  ol  these  merging  into  it-  solid  man  without  any 
the  least  separation  of  I  In  material ;  eaih  stratum,  having  then  as  it  were 
passed  through  i lie  dyke,  resumed  its  former  rtrniibn  on  the  other  tide  at 
the  tame  level  it  held  before,  about  forty  yardi  from  the  place  where 
the  dyke    immerged  in   dwp  water;   it    arose  again    ten   or  twelve  feet 

above 'the  surface,  conti g  it'  course  due  north  for  thirty  yard*,  exactly 

like  a  wall,  showing  th>  horizontal  prisms  of  which  it  wai  constructed, 
whose  bases  funned  the  -uruce  of  the  wall. 

'J 'he  mosteiirioiis  pan  of  i.'ii-  dyke  is  di-em'ered  by  tracing  it  up  the  cliff. 
whine  summit  it  reache-  a  hide  to  the  eastward  if  iii  original  course  i  here 
it  projects  boldly  from  the  face  of  the  rnek  like  the  rectangular  corner  of  a 
migMv  wall  about  iwerly  reel  thick;  yet  this  curium  wall  is  not  entirety 
dvkc,  but  only  in  wist  side,  which,  at  its  terminal  ion,  shows  the  horizontal 
prisms  composing  it  ;  tbc  east  side  is  formed  by  a  range  of  vertical  pillan 
titi>  £»*.»  InntF.  mrr  r,i  *  i*reit  rutumnar  >rr^rum  which  the  dyke  there  cuts 

The 
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The  sixth  whynn  dyke  is  at  Port  Spagna,  the  third  aeniU 
circular  bay  east  from  the  Causeway;  this  is  the  only  ooe 
of  our  whynn  dykes  that  has  ever  yet  been  noticed,  Mr. 
Mills  (Phil.  Trans.  1790)  saw  from  the  top  of  the  cliff  *  ft 
kind  of  whynn  dyke,  which  ran  into  the  sea  towards  ike 
N.N.E ;  but  he  did  not  go  down  to  examine  it,  and  it  h 
from  below  only  that  any  observations  can  be  made  npoti  it. 

This  dyke  runs  into  the  sea,  like  a  quav  about  SO  fett 
broad,  formed  of  huge  black  stones ;  its  direction  near  the 
water  is  S.S.W.  and  its  two  sides  accurately  parallel: 
having  proceeded  thus  about  60  yards  from  the  wattr*  thfe 
eastern  side  deflects  a  little,  forming  an  obtuse  angle,  white 
the  western  side  proceeds  further  in  its  former  direction; 
the  breadth  of  the  dvke  thus  increases  for  a  little,  but  the 
western  side  is  soon  resumed  parallel  to,  and  at  its  former 
distance  from,  the  other  side,  and  the  dvke  proceeds  now 
due  south  :  all  this  is  best  explained  by  a  figure. 


N.NJE.  ■ S.S.W. 

The  dyke,  after  having  proceeded  a  short  way  in  its  new 

The  upper  surface  of  this  tremendous  wall  is  easily  approached  front  the 
top  of  the  hill,  and  covered  with  hieh  verdure.  I  have  frequently  dmed  upon 
it,  as  fortunately  the  surface  is  hollow  in  the  midile,  by  which  die  dread 
of  a  perpendicular  precipice,  above  200  feet  high.  (■  nd  on  three  sides  not 
more  than  eight  or  ten  feet  distant,)  is  considerably  abated  >  the  height  of 
the  point  of  the  wall  from  the  sea  immediately  under  it  i$  320  feet. 

I  dwell  upou  this  dyke  both  because  it  is  so  easy  of  access  from  above, 
(for  even  carriages  can  drive  to  the  edge  of  the  cliff,)  and  also  because  it  as 
so  happily  marked  as  not  to  be  mistaken :  it  forms  the  middle  point  between 
the  Giant's  Causeway  and  the  solitary  pillar  called  the  Chimney,  or,  in  other 
woids,  the  common  horn  of  the  two  crescents  or  semicircular  bays  next  to 
the  Causeway  6n  the  east  side. 

I  will  add  an  account  of  another  dyke  lately  discovered  by  my  friend 
capt.  R.  O'Neil:  it  is  situated  3  or  400  yards  N.  W.  from  the  beautiful  -villa 
called  Seaport  on  Port  Ballinstay,  a  mile  and  a  half  west  from  the  Giant's 
Causeway. 

The  face  of  the  precipice  here  seems  about  50  feet  high,  composed  of 
horizontal  strata  of  coarse  basah  or  trap,  abounding  with  zeolite,  and  of  a 
reddish  tinge,  friable,  and  decomposing ;  all  these  strata,  from  the  summit 
to  the  sea,  are  cut  through  obliquely  at  an  angle  of  about  45  degrees,  by  a 
dyke  of  sound  blue  basalt,  very  fine  at  its  edges,  but  coarser  in  the  middle, 
and  nearly  five  feet  thick :  the  fine  basalt  of  this  dyke  and  the  coarse  tra)>p 
of  the  strata,  notwithstanding  the  difference  of  their  grain*  unite  solidly  on 
both  sides  of  the  dyke :  this  important  fact  is  more  easily  ascertained  here? 
than  in  any  other  dyke  I  know,  it  is  so  accessible*  I  must  observe,  that  this 
dyke  is  not  accurately  rectilineal. 

Vol.  35.  No.  145.  May  1810.  A  a  direction, 
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direction,  it  lost  under  the  rubble  that  has  fallen  from 
above)  but  whenever  ilie  precipice  becomes  perpendicular, 
it  appears  again  in  its  last  direction,  cutting  the  strata  ver- 
tically from  the  bottom  of  the  precipice  In  the  lop,  above 
fOO  feet;  the  height  of  the  upper  part  of  Lhc  cliff  above 
the  sea  is  here  330  feet. 

These  Strata  are  almost  all  columnar,  and  the  horizontal 
prisms  of  the  dyke  arc  strongly  contrasted  with  the  vertical 
pillars  of  the  strata. 

The  basalt  of  this  dyke  is  very  nearly  of  the  same  grain 
with  that  of  the  dyke  at  the  Causeway,  rather  coarser,  its 
fracture  eranular,  and  full  uf  shining  points  ;  but  it  differ* 
materially  from  it  in  I  '  spect,  the  latter  having  but 
one  principle  of  cons.  to  wit,  the  minute  prisms 

into  which  it  breaks,  i  gglurination  of  these  form- 

ing It  into   a  mere   ■■■  e   the  dyke  at  Port  Spagna 

has,  like  some  other  f  our  basalt,  a  double  prin- 

ciple of  construction;  st  formed  into  huge  massive 

Srisms  four  and  fivef.  ueter,  and  these  again  being 

ivided  into  small  qu  r  prisms  whose  sides  do  not 

exceed  an  inch. 

This  property  poss  ume  varieties  of  cur  basal** 

and  other  curious  ci  cs  attending  them,— -as  for 

instance,  that  some  >  matic  hasalt  in  thin   strata 

abound  with   marira  shell*,  and  impressions  of 

comua  ammonis*,  »  s,  columnar  and  prismatic, 

but  not  articulated,  s  columnar,  prismatic,  and 

articulated,  contain  nil   of    fresh   water  to  the 

amount  of  a  thimble  these   facts  luvc  hitherto 

escaped  notice. 

Naturalists,  who  visit  our  coast,  rarely  allow  themselves 
time  enough  to  examine  any  thing,  and,  while  there,  are 
occupied  in  looking  for  arguments  to  support  the  theory 
they  patronize,  not  in  studying  nature  for  information  ; 
they  never  examine  any  of  our  basalts  but  thai  of  the  Giant's 
Causeway;  this,  it  is  true,  has  none  of  the  properties  I 
mention,  it  has  but  one  principle  of  construction,  to  wit, 

•  The  nature  of  this  stone  is,  I  know,  not  yet  fully  ascertained.  Sir 
Jrraeph  Bank)  inlurms  me,  that  the  specimens  I  sent  10  him  are  pronounced 
by  hi)  friends  nm  lu  lie  gmMKi  or  legitimate  basalt.  An  eminent  Scotch 
naturalist,  who  vkit.-d  [In:  sput  list  summer,  I  am  told,  asserts  this  none  to 
be  chart  petrosiiri  or  athistus. 

On  (he  other  side,  Mr.  Kirwan,  to  whom  I  gave  specimen,,  asserts  in  a 
late  publication,  thai  it  is  basalt:  our  ingenious  Mr.  Higgin,  is  oftheiarne 
opinion,  and  the  celebrated  Professor  Pictet  of  Geneva,  who  did  me  the 
honour  of  a  visit  last  summer,  considers  it  In  be  basalt  containing  a  greater 
portion  of  tiiex  than  u^ual.    1  believe  Mons.  Pinei  it  right. 
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the  visible  prismatic  form  so  much  admired;  this  after- 
wards breaks  indifferently  in  all  directions. 

To  return  to  my  subject : — Though  the  basalt  septs  in 
mines  in  general,  and  every  one  of  our  own  whynn  dykes 
at  Ballycastle,  are  attended  by  a  depression  of  the  strata 
on  one  side ;  yet  those  I  have  described  at  Bengore  Head 
are  accompanied  by  nothing  similar,  except  the  one  at  the 
Causeway ;  and  proceeding  further  eastward,  coasting  this 
promontory,  we  meet  with  three  depressions  of  our  strata, 
where  nothing  like  a  whynn  dyke  is  to  be  found. 

The  first  is  singular  and  beautiful ;  it  is  near  a  mile  east 
from  the"  Causeway,  and  a  quarter  of  a  mile  beyond  the 
last  dyke.  The  precipice  here  is  uncommonly  magnificent, 
its  height  more  than  350  feet  above  the  water ;  and  the 
tipper  part  of  this,  which  is  accurately  perpendicular  and 
.extends  half  a  mile  on  either  side,  is  150  feet. 

This  whole  face  is  composed  of  three  strata,  two  of  them 
formed  of  superb  basalt  pillars  45  and  55  feet  long,  with 
an  intermediate  stratum,  near  60  feet,  of  another  variety  of 
basalt;  the  lowermost  of  these  strata,  when  produced 
westward,  dips,  and  at  its  intersection  with  the  sea  forma 
the  Giant's  Causeway. 

This  grand  facade,  together  with' the  whole  promontory* 
is  as  it  were  cut  down  and  bisected  by  a  vertical  plane,  am 
the  west  side  of  which  the  promontory  and  all  its  strata 
have  sunk  and  subsided  about  40  feet,  without  any  other 
•hake  or  disturbance,  all  the  strata  in  the  subsided  part  still 
remaining  accurately  parallel  to  the  permanent  strata,  and 
proceeding  westward  in  their  former  direction,  only  from 
points  40  feet  lower. 

An  account  of  the  variety,  arrangement,  and  alternations 
of  these  strata,  so  completely  displayed  in  the  superb  face 
of  this  precipice,  where  nature  seems  to  have  intended  to 
exhibit  to  the  philosopher  the  order  in  which  she  has  dis- 
posed her  materials,  without  putting  him  to  the  trouble  of 
penetrating  into  the  bowels  of  the  earth,  would  lead  me 
far  beyond  the  limits  of  a  letter.  How  these  strata,  with 
their  ascent,  culminations,  dip,  and  immersions,  have  hi- 
therto escaped  the  observation  of  naturalists  is  quite  be- 
yond my  comprehension  *. 

Hie  two  depressions  further  east  are  much  inferior  to 
this ;  I  shall  only  observe  that  there  is  not  the,  least  ap- 
pearance 

*  I  cannot  avoid  quoting  a  passage  from  a  late  traveller,  who  seems  to 
possess  two  qualities  very  necessary  in  a  naturalist,  to  wit,  attentive  obsetw* 
tun  and  freedom  from  system.   He  says,  "  No  subject  is  more  interesting  or 
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pearance  of  crack  or  disruption,  the  strata  on  both  side* 
of  the  depression  arc  al!  consolidated  into  one  mass. 

When  searching  for  whvnn  dvkn  upon  our  northern 
coast,  T  was  obliged  io  omit  about  four  mile*  of  it  lying 
between  Bengore-Hcad  and  Carrie  k.ircdc,  a*  being  loo 
distant  from  Portn^h  and  Ballvcasllc,  where  I  Vttm  used  In 
take  boat,  and  totally  void  of  shelter,  even  for  ihe  smallest 
'  craft. 

To  the  westward  of  Ballycastlc  I  saw  only  one  dvke. 
On  the  east  side  of  Ken baa n  Point,  a  rock  emerges  from 
the  water,  which  I  have  no  doubt  is  part  of  a  dyke,  from 
the  appearance  it  made  ;  and  as  I  approached  it,  1  perceived 
it  was  formed  of  horiz  '    ns:   here  t»o  a  new  teat  ore 

occurred,  common   intu  lie  dykes  further  eastward, 

but  which    I  had   not  i  in  any  of  those  I  had  yet 

examined;  the  centre  es  ot  ihif  one  were   con- 

structed differently,  th  in  the  centre  being  larger 

than  those  in  the   sides  I    very  neat,  the  grain    too 

probably,  as  in  other  <■  o  differed  ;  but  I  was  pre- 

cluded  from  eXaminii  the  circuit! stances   which 

attended  this  curious  1  ry  rock,  by  the  violent  surf 

which  then  broke  upo 

Hitherto  the  preeipit  oiigh  by  the  whynn  dykes, 

and  the  rocks  from  ar  rh  they  sometimes  emerge, 

were  all  basalt,  u niton  fled  ,  hut  the  accumulation, 

of  these   strata,  after  i  lipping,   imnierges  beneath 

the  sea  to  the  westwat  ycastlr,  and  a  new  system 

of  materials  arise*  at  t'n  the  -.Irand  in  the  eastward, 

to  wit,  alternate  strata  o.  inc  and  coal  ;   these  are  cut 

through  esaclk  in  the  same  manner  the  ImkiH  stiata  were, 
hy  vertical  whviin  dykes,  which  all  run  into  the  sea,  across 
the  beach  at  the  tun  oi  the  precipice. 

The  first  of  these  is  about  two  miles  from  Ballycaslle, 
and  though  a  rude  imperfect  one,  it  is  not  to  be  overlooked; 
the  black"  or  dark  blue  of  the  basalt  being  strongly  con- 
trasted with  the  brown  colour  of  the  freestone  it  passes 
through  on  the  beach  ;  here  the  high  road  runs  close  un- 
der the  precipice,  and  affords  a  good  opportunity  to  ex- 
amine the  contacts  of  the  basalt  dyke  with  the  freestone  it 
cuts  through. 

The  next  dyke,  sonic  hundred  yards  further  east,  is  more 


ul  than  an  ecm 

illation  of  the  intestine  position  of  strata 

and  vcim :— in 

uundvd  nil  our  knowledge  of  pen  logy  ; 
labour  and  difficulty."     (JimMon'i  Mine 

)dtiU-:i!i  |rnw 

ra  logy  of  Scot- 
tended  neiilicr 

and  Arran,  pa 

Ee«I.)     With  u«*uch  an  elimination ii a 
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perfect,  and  so  accessible  on  the  beach,  that  its  singular 
construction  can  be  examined  without  any  trouble;  it  is 
of  (he  name  breidtb  with  must  of  the  others,  that  is,  about 
twelve  feet ;  it  more  accurately  resembles  a  quay  than  any 
of  them,  its  surface  is  flat  and  its  sides  perpendicular,  it  la 
divided  in  its  whole  length  by  three  right  lines,  one  bisect- 
ing it  through  its  middle,  and  one  on  each  tide  of  this, 
about  a  foot  distant. 

These  three  lines  determine  the  style  of  masonry  (if! 
may  use  the  expression)  with  which  it  is  built,  to  wit,  ho- 
rizontal prisms  about  live  Feet  long,  laid  in  rows  on  each 
side,  and  in  the  middle  two  rows  of  prisms  about  one  foot 
square  each.     1  attempt  a  skecth  of  these  lines  thus : 


1 

11 

l! 

nil                 mm; 

1  I  I 

1        I1 
1        ll 

The  bases  of  ihe  long  prisms  show  their  polygonal  figures 
on  the  sides  of  the  dyke,  and,  if  taken  up  and  laid  hori- 
zontally, would  exhibit  a  rude  pavi :  these  prisms  are  ob- 
viously composed  of  smaller  ones  like  those  at  Port  Spagna, 
but  I  had  not  a,  sledge  sufficiently  weighty  to  ascertain  the 
fact  with  precision. 

When  I  was  on  the  spot,  Mr.Magawly,  who  is  concern- 
ed in  and  superintends  the  colliery,  told  me  they  were 
then  cutting  across  this  dyke  700  yards  within  the  pre- 
cipice. 

The  next  dvke  is  of  ruder  basalt,  and  more  imperfect ;  it 
seems  to  exhibit  nothing  remarkable. 

The  fourth  Hallvcastle  dyke,  or  as  it  is  called  there  the 
Great  Gaw,  emerges  from  beneath  the  precipice,  of  the 
same  breadth  and  of  the  same  rude  material  and  construc- 
tion with  the  first  and  third  ;  but  it  is  soon  joined  by  what 
the  colliers  call  its  wing,  that  is  a  new  wall  annexed  to  it 
on  each  Bide,  by  which  it  becomes  triple  ;  these  wings  are 
of  a  very  different  material  from  the  centre,  being  precisely 
the  same  in  grain  with  the  very  line  Portrush  stone,  which 
sometimes  contains  shells  and  impressions  of  comuaam- 
monts,  but  in  these  wings  I  did  not  observe  any. 

A  a  3  When 
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*  When  this  chke  enters  ihe  water,  it  accumulates  into 
an  island,  or  r-ica,  of  much  greater  height  and  breadth,  still 
the  two  material-  k- :ening  distinct,  though  so  united  at  ibe 
Contact  as  ■.  i  hut  one  stone:  thus  llie  arrangement 
of  the  coarse  and  very  fine  basalt  here  and  at  Porlrush, 
is  preciseiv  the  sam-,  saving  oaly  one  difference,  thai  at 
the  latter  place  the  planes  of  the  strata  are  horizontal,  while 
at  the  Great  Glh  of  Fair-head  thev  are  Vertical,  and  in  both 
places  grow  in.o  each  other  without  interrupting  the  con- 
tinuity or  solidhv  of  the  material,  yet  leaving  the  line  of 
demarcation  distinct. 

Though  the  precipi "  *u:-  part  of  Fair  head  be  not  to 

accurately  perpendicu  engore,  yet  the  depression 

of  the  strata  on  one  •  lis  dyke  is  visible  from  the 

water;  and  what  is  cur  .nge  of  massive  pillars,  near 

]0O  feet  each,  appears  pennanent  part,  while  over 

the    depressed    part  .  to  be   seen  ;  whence  it    it 

Clain  that  these  strata  been  depressed  by  mcum- 

ent  weight. 
The  miners  tell  me  iso  a  fifth  dyke  here,  faintly 

marked   without   the  ,   while  the  gaw,  or  sept, 

within  the  mine  is  to  important,  and  has  also  its 

depression  ini  one  side  he  others  at  Fairhead,  while 

at  Bengore  head  no  d  is  found  but  in  the  dyke  at 

the  Causeway  ;  ail  tl  imoiis,  as  well  as  those  at 

Bengore,  where  no  d;  id,  are  on  the  west  side  of 

the  line,  or  plane,  sej  le  permanent  from  the  sub- 

sided   part.      1  uientit.-  rions  fact  for  the  informa- 

tion of  gculngirti  who  may  posiiibly  make  some  use  of  it. 

These  singular  nails  ate  not  confined  to  ihe  northern 
coast  of  our  basal  r  country;  its  eastern  side  abounds  with 
them  still  more.  It  was  not  in  my  power  to  examine  any 
of  those  except  stieh  as  lie  in  the  bay  of  Belfast,  but  my 
ingenious  friend  Dr.  M'Donald  (a  zealous  mineralogist, 
whose  pursuits  in  that  line  have  of  late  been  much  im- 
peded by  greal  suetcss  in  his  profession,)  informs  me  that 
they  commence  mar  Murlogh,  where  my  tour  on  that  side 
ended  ;  that  they  are  verv  numerous  about  Torr  point, 
Garron  point,  and  in  general  on  all  projecting  points  on 
that  coast  ;  and  he  conceives  (I  think  judiciously)  that 
points  being  found  where  the  dykes  are  most  numerous, 

•  1  mentioned  hi' fun  it. a;  wra  naluralutt  hive  denied  iL  is  Pot  truth  Hon* 
tuund  here  in  ■  whynn  dyke  vtmi  atrongty  to 
hjvc  never  beard  of  a  wiiyuu  dyke  composed 
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arises  from  the  protection  they  give  the  land  in  those  places, 
preventing  the  sea  from  making  the  same  inroads  were  it 
did  on  the  adjacent  parts. 

Dr.  M' Donald  and  I  examined  together  the  dykes  at 
White- house  point,  four  miles  from  Belfast;  several  of 
them  are  crowded  together,  three  or  four  run  parallel  in  an 
£.  S.  E.  direction  at  about  150  yards  from  each  other,  and 
are  in  one  place  crqj.sed  by  another  at  acute  angles;  several 
of  these  dykes,  I  am  tola,  are  traced  across  the  county  of 
Down  on  the  opposite  side  of  Belfast  lough. 

Though  these  dykes  were  so  near,  yet  they  differed  mate- 
rially  from  each  other ;  in  many  the  mi  dale  (Art  and  the 
sides  were  not  of  the  same  grain,  nor  constituted  on  the 
same  principle;  in  some  we  found  zeolite  in  the  centre* 
but  not  in  the  sides  ;  in  others  the  middle  part  was  formed 
by  cutting  it  across  (no  doubt  into  prisms),  while  the  sides 
were  a  rude  mass  studded  with  coarse  round  stones,  about 
the  size  of  an  eighteen-pound  ball ;  these  last  Dr.  M'Do* 
nald  assured  me  he  had  often  broken,  and  found  them 
composed  of  concentric  spheres,  like  the  pellicles  of  an 
onion;  some  of  I  he  dykes  were  of  solid  massive  prisma 
laid  quite  across,  while  one  or  two  had  a  longitudinal  di- 
vision running  through  their  middle,  as  in  the  second  dyke 
at  Fairhead. 

In  all,  the  lines  marking  the  construction  of  the  dykes, 
whether  accurate  or  faint,  were  across  at  right  angles  to 
their  din  ctions,  but  the  perfection  of  the  workmanship 
was  very  different ;  and  when  we  attacked  them  with  a  light 
sledge,  wc  found  some  to  crumble,  being  in  a  state  of  de- 
composition, others  resisted  our  efforts,  while  some  brokt 
into  small  quadrangular  prisms,  like  the  dykes  at  Port 
Spagna  and  the  Giant's  Causeway. 

Dr.  M'Donald  showed  me  in  his  cabinet  prisms  he  had 
taken  from  a  quarry  (no  doubt  a  dyke)  near  Belfast;  they 
were  nine  or  ten  inches  long,  and  entirely  composed  .of 
triangular  pyramids  of  the  same  length,  put  together  as  if 
to  illustrate  Prop.  7.  lib.  12th  Eucl.  Elern*  I  had  found 
two  or  three  small  triangular  pyramids  anions  the  quadran* 
gular  prisms  at  the  Giant's  Causeway  dyke,  but  at  the 
Belfast  dyke  triangular  pyramids  were  the  sole  elementary 
figure. 

As  the  shore  in  Belfast  lough  is  low,  there  are  but  few 
opportunities  of  examining  the  materials  that  come  in  con- 
tact with  the  basalt  dykes ;  in  fact  I  noticed  but  two,  stra- 
tified clay  and  freestone  ;  this  clay  is  very  plentiful  on  the 
shore  and  the  adjacent  country ;  it  is  arranged  in  very  thin 
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.  J  when   rgpoaed  to  (be  air  hardens  al- 


horizontal  strata,  a.. J  when   ripnsed  t 
most  to  the  cojisi-i^-re  of  stone. 

At  the  comae  t  the  basalt  and  freestone  were  strongly 
united  lugethei  and  tor  two  or  til  rue  inches  (he  bas-ilt  had 
in  some  sort  acrjuiied  ihc  cilonr  and  grain  of  the  sand- 
stone :  I  was  particularly  attentive  10  this  tad,  as  Mr.  Wer- 
ner alleges  the  trn  'si'ion  ot  b,isah  into  other  stones,  and 
Mr.  Jameson  io.r'd  in  Arran  (pages  l.i  I  and  135)  basalt 
sometimes  mi\<d  with,  and  at  others  penetrated  by,  sand- 
stone; b:it  on  this  occasion  Dr.  M 'Donald,  by  nam  ex- 
periments,   Fnuiid   that  notwithstanding   the  freestone    ap- 


pearance the 

The  basaltic  area,  i'ro1 
these  singular  walls  divi. 
hends  a  considerable  p 
a  much  greater  of  the  e- 
from  20  to  near  30  rr 
seems  composed  ahnosi 
salt  strata  accumulated 
count  16,  in  a  1  hers  we 
gilligan  rock,  as  we  km 
there.  This  «  hole  ma 
.  limestone  about  2ti()  re 
basaltic  area,  hot  disco*. 
extends  above  en  miles. 

This  mighty  stratum' 
lower  edge  acquire*  on 
and  on    the    v  i'-t    at    1 


I  Imalt. 
.rih  and  east  sides  of  which 
mi'Ji  abundance,  compre- 
bi'  cunnirv  ol  Derrv,  and 
Antrim  ;  its  breadth  varies 
ltd  length  exceeds  35;  it 
'ely  of  vast  and  steady  ba- 
eh  other;  in  dm  place  we 
uv  more,  especially  at  Ma- 
>a«al<  to  be  1 200  feet  deep 
pun  a  vast  -1  ram m  of  «hiie 
irf  the  same  extent  with  the. 
illy  at   lis  periphery)   which 


m  to  the  sooihwad,    until  its 

in  side  a  height  of  boo  feet, 

I    1  8;  the  country  below  the 

limestone  m.u.iuii,  ;mu  without  it,  is  on  the  west  side 
mostly  schi-n's  uu  ilie  cast  sandstone  and  clay  penetrated 
by  basalt  d\!v. .-,  wh.ch  turnish  stones  in  abundance  for  all 
purposes. 

The  Scotch  nhvnn  dykes  have  been  generally  supposed 
to  originate  in  In', and  It  this  fact  be  admitted,  we  can 
easily  trace  ibeui  h\  .mending  to  the  directions  of  our  o*u: 
thus  those  ibal  is-lh  from  the  coast  west  of  Ballycastlcj 
proceeding  north  with  a  sight  inclination  to  the  east,  are 
to  be  sought  for  in  Islay,  Jura,  Mull,  Sec.,  where  Mr.  Mills 
actually  found  theru  in  great  numbers. 

Our  dykes  which  are  seen  at  Murlog,  Torr,  and  Cushen- 
dun,  are  obviously  those  which,  having  crossed  the  Mull 
of  Cantyre,  were  observed  by  Mr.  Jameson  in  such  abun- 
dance in  the  Isle  of  Arran. 

Dr.  Hnlton  also  mentions  80  or  30  whynn  dvkes  he 
found  "  in  the  shire  of  Ayr  to  the  north  of  Irvine  on  the 
coast."     These  cor  respond  with  the  numerous  dykes  abo 

Gam 
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Garron  point  and  its    neighbourhood,   whose  rectilineal 
course  is  directed  towards  that  part  of  the  Scotch  coast. 

The  dykes  about  Larue  may  be  expected  to  be  found  on 
the  Mull  of  Galloway,  while  those  I  examined  far  up  in 
Belfast  lough,  on  account  of  their  S.  £.  direction,  probably 
do  not  catch  Scotland,  nor  meet  land  until  they  arrive  on 
the  coast  of  Cumberland. 

Whether  our  whynn  dykes  be  identically  the  same  with 
those  on  the  Scotch  coast  opposite,  is  not  easily  ascertained, 
though  highly  probable ;  but  even  confining  ourselves  to 
our  own  country,  we  find  sufficient  matter  for  astonish- 
ment in  contemplating  our  basaltic  area,  formed  by  accu- 
mulations of  horizontal  strata,  with  numberless  vertical 
planes  radiating  from  it  :  had  Dr.  Beddoes  been  acquainted 
with  this  structure  of  our  basaltic  country,  I  think  he 
would  scarcely  have  asserted,  that  "  a  right  knowledge  of 
basaltes  is  conducting  us  fast  to  a  just  theory  of  the  earth/9 
1  think  very  differently  from  Dr.  Beddoes,  and  conceive  that 
instead  of  assisting,  basaltic  facts  are  throwing  new  diffi- 
culties in  the  way  of  cosmogonists,  who  flatter  themselves 
they  have  developed  the  secret  of  nature;  and  that  those  in 
my  country,  (to  which  I  confine  myself)  are  utterly  irre- 
concileable  to  aov  theory  I  have  met  with. 

Two  sects  of  naturalists,  distinguished  by  the  names  of 
Volcanists  and  Plutonists,  have  or  late  taken  possession  of 
all  the  basalt  in  the  world,  and  have  divided  it  between 
themselves,  under  the  descriptions  of  ervpted  and  unervpted 
lava  ;  and  they  have  so  convinced  Dr.  Beddoes  of  the  vali- 
dity of  their  claim,  that  he  says,  "  1  shall  assume  the  origin 
of  basaltes  from  subterranean  fusion  to  be  thoroughly  esta- 
blished." . 

After  such  a  round  assumption  it  may  be  deemed  uncivil 
to  question  the  igneous  origin  of  our  basalt  dykes;  but 
natural  history  is  not  to  be  sacrificed  out  of  respect  to  con* 
fident  assertion  :  1  will  therefore  try  by  the  test  of  jacts 
whether  that  description  of  basaltes  (which  your  lordship 
wishes  for  information  upon)  ever  was  in  fusion 

Foreigners  seem  to  know  little  of  whynn  dykes  except  in 
mines.  Mr.  St.  Fond  found  at  Chamarelle  in  Vivarois 
what  is  obviously  a  whynn  dyke,  and  it  embarrassed  him 
more  than  any  fact  he  ever  met  with ;  it  will  be  found  en- 
tertaining to  look  into  his  Vol,  ex.  de  Vivarois,  and  into 
his  Min.  des  Vol.  to  see  the  difficulties  into  which'  this 
courant  de  lave  compact  e,  this  ruisseau  de  lasalte  en  fusion 
has  thrown  him,  and  the  swingeing  postulates  he  is  obliged 
to  make,  in  order  to  get  over  them. 

Dr.  Hamil- 
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Dr.  Hamilton  on  behalf  of  the  I-'olcamsts,a.n6  Dr.  Hutton 
the  great  advocate  for  the  Plutonic  system,  are  more  ready 
at  their  expedients ;  the  first  of  these  forms  our  whynn 
dykes  by  pouring  m  erupted  lava  at  the  upper  aperture  of 
mighty  chasms;  while  Dr.  Hutton  conceives  these  chasms 
were  filled  up  by  his  own  uncrupted  lava,  forced  up  at  the 
lower. 

In  discussing  the  opinions  of  these  gentlemen,  I  will 
make  them  the  most  liberal  concessions;  for  instance,  I 
will  concede  to  both,  that  they  have  discovered  the  process 
by  which  nature  has  formed  chasms  of  immeasurable 
length,  immeasurable  H— •*-  — ',  of  inconsiderable,  though 
uniform,  breadth. 

1  will  concede  to  D  3u  that  be  has  brought  to 

the  edge  of  the  chasu  ,  "  this  foreign  substance, 

which  issuing  from  tl  ass  of  basaltes  that  forms 

the  northern  extremity  ad,  has  descended  over  the 

adjoining  strata,"  and  is  it  ready  "  infill  up  each 

cleft  and  vacuity."     (  rim,  let.  5,  part  I.) 

I  will  also  admit  in  Dr.  Hutton,   that  he  has 

his  unerupted  lava  rea  bottom  of  these  chasms, 

that  he  has  his  machii  red  for  forcing  it  up,  and 

that  he  has  surmount*  ;  difficulty,  and  discovered 

a  mode  of  supporting  iass  when  raised;  a  point 

upon  which,  having  self,  he  would  discourage 

others  from  forming cu  (Edinburgh Trans,  vol.  i. 

page  885.) 

Notwithstanding  (lies  nona,  it  will  not  be  difficult 

to  show  that  these  yenllemen  nave  not  discovered  the  secret    , 
of  nature  in   the  construction  of  these  singular  walls,  and 
that  they  were  not  formed  by  liquid  lava  filling  up  mighty 
chasms. 

1st.  Many  of  our  contiguous  dykes  differ  materially  from 
each  other,  yet  their  proximity  is  such,  that,  according  to 
the  theory  of  either  Dr.  Hamilton  or  Dr,  Hulton,  (hey 
must  have  been  filled  up  from  the  same  source,  and  with 
the  same  material. 

2dly.  Many  of  these  dykes,  both  in  Ireland  and  Scot- 
land, show  a  material  difference  between  their  middle  parts 
and  their  sides,  both  in  grain  and  internal  principle  of 
construction  ;  the  change  (oo  is  not  gradual,  but  per 
sal  turn,  as  if  the  dissimilar  parts  were  separated  from  each 
other  by  planes  parallel  to  their  sides:  all  this  is  perfectly 
incompatible  with  the  high  state  of  fluidity  in  which  ibe 
lava  must  have  been,  to  eoable  it  to  fill  up  vast  chasms  «f 
such  diminutive  breadth. 
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8dly.  Our  whynn  dykes  come  in  contact  with  a  great 
variety  of  different  substances,  without  producing  such 
effect  upon  any  one  of  them  as  might  be  expected  from 
the  contiguity  of  so  glowing  a  mass ;  but  however  this 
argument  may  bear  against  the  Vblcanists,  the  Plutonists 
wul  say  it  does  not  apply  to  them,  for  the  chemical  opera- 
tions of  nature  are  carried  on  in  Dr.  Hutton's  subterranean 
laboratory  very  differently  from  what  we  see  on  the  surface 
of  our  globe :  in  the  former  Dr.  Hutton  says  calcareous 
strata  are  consolidated  by  the  Operation  of  Iteat  and  simple 
fusion,  and  again,  having  proved  that  these  strata  had  been 
consolidated  by  simple  fusion,  (page  253.)  Dr.  Hutton 
however  confesses  it  is  not  easy  to  comprehend  this :  "  and 
to  be  convinced  that  this  calcareous  stone,  which  calcines 
to  easily  in  our  fires,  should  have  been  brought  into  fusion 
by  subterraneous  heat  without  suffering  calcination,  must 
require  a  chain  of  reasoning  which  every  one  is  not  able 
to  comprehend."     (page  27 1 . ) 

But  it  is  not  necessary  on  this  occasion  to  enter  into  the 
mysteries  of  a  laboratory,  to  which  we  have  not  access,  nor 
to  calculate  the  force  of  Dr.  Hutton's  great  agent  com- 
pression; for  our  observations  on  the  contacts  of  the  matter 
of  our  whynn  dykes  with  1  he  substances  they  encounter, 
being  made  on  the  surface  of  the  earth,  in  the  open  air, 
even  admitting  those  dykes  to  be  formed  as  Dr.  Hutton 
supposes,  his  unerupted  lava  is  now  become  erupted,  and 
of  course,  to  use  his  own  words,  "  those  substances  which 
calcine  and  vitrify  in  our  fires,  should  suffer  similar  changes 
when  delivered  from  a  compression  which  renders  them 
fixed."     (Edinburgh  Trans,  page  280.) 

I  am  aware  I  mudt  fatigue  your  lordship  by  dwelling  so 
long  upon  the  question  of  the  igneous  origin  of  our  whynn 
dykes ;  but  as  most  modern  writers  and  travellers  call  them 
lava  veins,  and  the  facts  I  have  observed  with  much  atten* 
tion,  induce  me  to  combat  so  general  and  so  popular  an 
opinion,  I  hope  you  will  excuse  me  for  adding  a  fourth 
argument,  >yhich  I  conceive  to  be  conclusive. 

All  substances,  when  ignited,  are  in  a  high  state  of  di- 
latation ;  this  is  followed,  when  they  cool,  by  a  contraction, 
une  retraite,  by  which  they  occupy  less  space  than  they  did 
when  heated ;  of  course,  had  oiir  dykes  been  chasms  filled 
up  with  glowing  lava,  when  this  material  cooled  and  con- 
tracted, it  could  no  longer  fill  up  these  chasms  as  before^ 
but  must  crack  and  separate  from  their  sides,  leaving  in* 
tervals  and  disruptions  $  but  nothing  like  this  it  observed, 

the 


Jiccount  of  the  Why  mi  Dykes  in  tfte 


the  dyke  and  contiguous  matter,  whatever  it  be,  are  solidly 
united  together,  forming  but  one  mass. 

These  whynn  dykes  suggest  other  curious  questions; 
Were  they  formed  at  the  same  time  with  the  contiguous 
materials  ? 

Were  they  posterior  to  them,  as  Dr.  Hamilton  and  Dr. 
Hulton  suppose? 

Or,  were  they  antecedent  to  the  stratified  masses,  that 
every  where  come  in  contact  with  them  ? 

The  inutility  of  such  speculations  dciers  me  from  enter- 
ing into  them.  I  must  however  confess,  that  the  j'acls 
seem  to  give  stronger  nmraiiw™  to  the  two  first  questions, 
than  to  the  last.  Biin 
as  that  these  mighty  w^ 
that  was  fonmd.  Whi 
this  frame-work  or  skel 

A  new  theory  I  com 
than  an  acquisition  to 
to  the  advancement  of 
by  destroying  some  of 

Should  therefore  you 
I  have  adduced  against 
dykes  are  of  any  weigh 
roads  into  the  terrilorii 
neous  origin  of  basalt 

To  this  your  lordship 
is   worn   threadbare;  L 
entering  into  the  quest  id 
eided  in  the  aXmmiive  ;  anu  i 
lion  to  so  stair  a  subject. 

My  opportunities,  however,  to  procure  information  upon 
it  have  been  superior  10  those  of  any  other  person  ;  I  have 
lived  very  many  summers  in  the  most  important  basaltic 
country  in  the  world,  and  my  fondness  for  the  sea,  and 
possession  of  boats,  have  enabled  me  repeatedly  to  explore 
our  coast,  which  1  know  that  no  other  naturalist  ever  did. 
It  is  to  this  coast  and  country  that  the  advocates  for  parti- 
cular opinions  come  lo  look  for  arguments  to  support  the 
theories  they  patronize  ;  it  is  painful  10  follow  such  gentle- 
men, correcting  ilnir  statements,  and  contradicting  their 
assertions:  nor  are  they  cursory  travellers  alone  who  mis- 
represent our  facts;  it  will  appear  that  men  of  science  and 
ability  are  equally  disposed  to  support  their  opinions  at  any 
expense; — a  favourite  theory  is  an  adopted  child,  that  must 
be  maintained. 

E„ 


hazard  so  bold  an  opinion, 
tlie  first  pan  of  our  world 
a  must  it  convey  to  us  of 
jr  globe  ! 

v  likely  lo  be  a  nuisance 
i story ;  and  that  the  road 
e  would  be  better  laid  open 
lave  already. 

1  think  that  the  arguments 
ous  origin  of  our  why  on 
probably  make  further  in- 
Itan,  and  question  the  ig- 

likelv  reply,  that  the  topic 

modern  writers,  without 

3 once  it  to  be  already  de- 

iw  I  shall  never  obtain  atteu- 
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But  it  is  not  by  exposing  the  errors  of  others  that  science, 
and  especially  natural  history,  is  to  be  advanced  ;  nor  is  it 
by  puzzling  ourselves  to  find  out  in  what  manner,  and  by 
what  process,  nature  has  executed  her  work ;  let  us  rather 
examine  attentively  what  she  has  actually  done;  .let  us 
quit  disputing  about  the  whimsies  of  our  own  brains,  and 
study  the  code  of facts. 

In  our  basaltic  country  these  are  curious,  as  well  as  abun- 
dant; and  it  will  be  from  such  of  these  alone  as  have 
escaped  the  attention  of  my  predecessors,  and  from  the 
geological  construction  of  the  country,  that  the  arguments 
to  be  applied  to  the  question  of  the  igneous  origin  of  basalt 
will  be  drawn  ;  and  whatever  may  be  their  weight,  at  least 
they  will  have  the  merit  of  novelty  to  recommend  them. 

I  am.  with  great  respect, 
Your  lordship's 
Most  obedient  humble  servant, 
Portrush.  W.  Richardson. 

P.  S.  When  I  found  an  opportunity  for  examining  the 
whvnn  dykes  to  the  northward  of  Whitehouse-point,  I 
omitted  several  under  the  demesne  called  Macedon,  which 
were  much  covered  by  sea-wrack ;  here  I  knew  the  surfaces 
of  the  dykes  were  decomposed,  and  their  distinctive  cha- 
racters defaced.  '•> 

Between  Macedon  and  Carrickfergus  there  are  many,  all 
as  usual  differing  from  each  other;  some  not  so  recti- 
lineal in  their  course  as  those  I  have  hitherto  described ;  in 
one  or  two  the  prismatic  construction  was  scarcely  perceiva- 
ble, while  in  the  greater  number  the  arrangement  of  these 
prisms  laid  across  the  dyke  was  most  distinct. 

In  two  contiguous  dykes  I  observed,  that  the  axes  of 
these  prisms  were  not  horizontal  as  usual,  but  in  one  greatly 
elevated  to  the  north,  and  in  the  other  towards  the  south. 

Human  attentiou  could  not  follow  the  variety  which  na- 
ture has  displayed  in  the  formation  of  these  dykes ;  there- 
fore, not  to  fatigue  the  reader,  I  will  describe  but  two 
more  particularly ;  I  select  these,  both  on  account  of  the 
new  circumstances  attending  them,  and  also  because  they 
are  easy  of  access,  being  within  a  few  yards  of  the  great 
road  from  Belfast  to  Carrickfergus. 

The  first  of  these  runs  eastward  along  the  strand,  about 
400  yards  south  of  the  gallery ;  we  approached  it  from  the 
north,  and  found  it  composed  of  long  well-formed  hori- 
z  uital  prisms,  lined  on  the  north  side  by  a  sort  of  basaltic 
wail  about  18  inches  thick:  this  a  military  gentleman  of 

our 
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our  party  called  its  revetement;  I  adopt  the  word  on  this 

After  we  had  traced  the  dyke  eastward  tor  several  yards, 
we  observed  this  revetement  separate  from  it,  and  diverge 
at  a  considerable  angle,  then,  forming  a  curve,  disappear 
beneath  the  sand  to  the  north-east;  this  new  circumstance 
exciting  our  attention,  we  traced  the  revetement  back  to 
the  dyke,  then  along  it  to  the  westward,  when  after  *ome 
time  we  perceived  it  entering  the  dyke  at  an  acute  angle, 
and  crossing  it  diagonally;  when  across,  it  formed  for  se- 
veral yards  a  revetement  on  the  south1  side  of  the  dyke,  (hen 
diverging  from  it,  and  curving  as  before,  it  was  again  lost 
under  the  sand  to  the  . 

The  second  dyke  I  <  tie  particularly,  lies  about 

500  yards  north   from  stream,  and  about  three 

miles  from  Carrickfen  rmed  composed  of  four  or 

five  distinct  walls,  ag  ogether;  in  each  of  these 

the  prismatic  construe  lifferent  from  that  of  the 

others,  and  in  one  the  prisms  were  not  as  usual 

at  right  angles,  but  ob  c  direction  of  the  dyke. 

A  new  circiimstanci  lerc  too ;  this  dyke,  about 

85  feet  broad,  had  it  >f  freestone  on  each  side, 

And  was  also  twice  or  traled  by  walls  of  freestone 

similar  to,  and  in  the  tion  with,  the  basalt  walls 

between  which  they  I  freestone  walls  were  more 

than  a  foot  broad,  at  es  composed  of  horizontal 

laminx,  and  at  others 

1  have  since  discovt  lificent  dyke  in  the  face  of 

the  stupendous  precipi«  hill*  which  it  cuts  verti- 

cally near  200  feet,  and  is  aiicrwards  to  be  traced  a  great 
way  down  the  hill. 

Though  this  dyke  be  attended  by  very  curious  circum- 
stances, I  will  take  no  further  notice  of  it,  as  I  hope  to  see 
it  soon  accurately  described  by  my  ingenious  friend  Dr. 
WDonald,  who  was  with  me  when  1  discovered  it,  and 
whose  vicinity  affords  him  belter  opportunities  of  accurately 
examining  this  beautiful  and  interesting  facade. 
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A.  new  edition  of  Dr.  Henry's  chemical  work  is  in  the 
press,  and  will  be  published  in  the  course  of  a  few  weeks. 
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He  has  found  it  impossible  to  give  a  sufficiently  ample  and 
distinct  view  of  the  numerous  and  important  discoveries 
which  have  been  made  in  the  sciepce  curing  the  two  last 
years,  without  extending  the  work  to  a  second  volume* 
And  as  its  original  title  would  but  ill  accord  with  the  en- 
larged form  under  which  the  book  will  now  appear,  it  will 
be  changed  to  that  of  "  Elements  op  Experimental 

CHBMI8TAY." 
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ROYAL   SOCIETY, 

On  the  3d,  loth,  and  17th  of  May,  the  reading  of  Mr. 
Macartney's  observations  on  luminous  insects  was  con- 
tinued. The  result  of  the  author's  researches  has  enabled 
him  to  state  that  12  different  genera  of  insects,  which  in-* 
elude  an  immense  number  of  species,  emit  light.  Seven 
of  these  genera^  belong  to  the  order  of  mollusca,  and  the 
other  five  to  the  hemipterous,  as  ihefulgqr<Bj  the  apte-» 
rous,  as  the  cancer  pulex  and  fulgens>  &c.  Mr.  Macartney; 
took  an  historical  survey  of  what  has  been  written  on  lu- 
minous insects,  related  the  discoveries  of  different  voyagers, 
inch  as  those  of  Sir  Joseph  Banks,  who  discovered  two 
species,  the  cancer  pulex  near  Madeira,  in  1774,  with 
capt.  Cook,  and  the  medusa  noctlluca.  Capt.  Horsburgt) 
also  discovered  two  species  in  the  Arabian  sea,  which  he 
gave  to  the.  author,  one  of  them  like  a  wood  louse,  the 
other  be  called  medusa  scintittans.  The  same  accurate  ob- 
server also  noticed  various  luminous  appearances  of  the  se% 
and  some  insects,  which  on  being  pressed  emit  a  lumi* 
nous  fluid.  He  also  gave  to  Mr.  M.  a  drawing  of  one  of 
the  insects,  which  he  took  out  of  the  water  at  a  time  when 
the  sea  appeared  almost  white,  like  a  vast  field  of ,  ice 
covered  with  snow.  This  appearance  is  ascribed  by  the 
author  to  immense  quantities  of  medusa  scinliUans,  which 
emit  flashes  of  light,  and  so  frequently  as  to  assume  a  con- 
tinued brightness.  To  this  species  of  medut*  the  author 
attribute*  the  sudden  flashes  of  light  which  are  occasionally 
seen  on  our  own  *ea  shores.  Mr.  M.  baa  also  discovered 
three  different  species  of  luminous  insects  ma  the  southern 
c,*sts  of  England.  In  the  course  of  his  inquiries,  he  ap- 
j>;.~rs  r  .  doubt  the  luminousness  of  the  cancer  pulex,  but 
*4uce;>  d«i  jjyrosoma  atalantica,  a  worm- shaped  luminous 

insect. 
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insect,  observed  by  M.  Perot,  of  which  only  one  genus  or 
species  has  yet  been  discovered. 

In  summing  u|t  some  concluding  remarks  on  the  cause 
of  this  luminous  quality  in  insects,  Mr.  M.  expresses  him- 
self with  great  d.mdtnce,  and  from  the  experiments  of 
Rum  ford,  and  his  own  observations,  hesitates  in  stating 
whether  light  is  not  rather  a  quality  than  a  substance,  as  ail 
the  phenomena  of  luminous  insects  tend  to  give  probability 
to  the  former  opinion.  The  medusa,  he  observes,  can 
emit  light  for  any  indefinite  time:  their  light  and  that  of 
other  sea-insects  appear  of  no  specific  use  (o  the  animal, 
but  that  of  glow-worms  and  fliea  serves  to  make  them 
t.  All  luminous  animals 
the  author  infers  thai  they 
sufficient  to  emit  so  much 
ous  matter  of  the  sea,  or 
ioric  or  inflammable;  that 
ninous  matter  (if  so  it  be) 
e  sudden  death  of  the  ani- 
f  their  luminousness;  pre- 
cal  observations,  and  that 
ing  this  peculiarity  is  very 
lumber  of  experiments,  all 
bat  ibis  light  has  nothiog 
',  as  universally  believed, 
s  no  longer  attributable  to 
ammablc  matter. 
a  paper  on  the  sexual  or- 
he  squalus  genus,  or  dog- 
:laled  principally  to  a 


known  to  each 
shun  the  light  of  day,  I 
cannot  have  imbibed  st 
during  the  night ;  that 
medusa,  has  nothing  in 
the  manner  of  secreti 
is  yet  wholly  unknnwi 
mals,  and  consequent  eJ 
vent  all  anatomical  or  ft 
the  number  of  crealun 
considerable.  He  relate 
of  which  tended  lo  den 
in  it  of  a  phosphoreso 
and  that,  whatever  it  m 
the  presence  of  phosph> 
May  24.  The  introdi 
gans  and  mode  of  genera 
fish,  bv  Mr,  Home,   was  reaa. 

description  of  those  organs  in  the  fishes,  of  which  Mr.  H. 
has  before  given  sonic  general  accounts  lo  the  Royal 
Society. 

UNN.«AN    SOCIETY. 

April  17. — The  President  in  the  chair.  The  folio- 
papers  were  read  :  Observations  by  Olof  Swartz,  M.D.  1 
some  former  Species  ot  Andromeda,  properly  belonging 
to  the  Genus  Menziesia: — On  the  supposed  Effects  of  Ivy 
on  Trees,  by  Humphry  Heplon,  Est).  ;— On  the  Fascials 
Hepatica.  bv  Mrs,  Cobboldi 

Mav  1. — A  paper  was  read  On  the  Genus  Andrtea,  with 
Descriptions  of  four  British  Species,  by  W.  J.  Hooker, 
Esq.,  F.L.S. 

Thursday,  May  24,  being  the  anniversary  of  the  birth- 
day of  I.iiiuieuSj  the  Linnajan  Society  met  at  their  house 
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in  Gerard  Street,  in  pursuance  of  their  laws  and  charter,  to 
elect  a  president,  council,  and  officers  for  the  ensuing: 
year:  when  the  following  five  new  members  of  councu 
were  elected  f-^John  Blackburne,  esq.  Edward  Forster,e*a» 
George  Milne,  esq.  Edward  fttidge,  esq.  and  Edward  Lor^ 
Stanley.  And  the  following  were  chosen  as  officers :  James 
Edward  Smith,  M.-D.  president)  Thomai  Marftham,  esq. 
treasurer ;  Alexander  MacLeay,  esq*  secretary ;  and  Mr. 
Richard  Taylor,  under  secretary. 

The  society  afterward*  dined  together  at  Freemasons' 
Tavern,  as  usual. 

wfeRftBRIAN   NATURAL    HISTORY   SOCIETT. 

At  the  meeting  of  this  society,  oh  the  7th  April,  DrV 
Mackriight  read  a  uiirieralogical  notice,  on  tlie  tract  of  the 
Highlands  from  Killin  to  Br&eriar,  by  the  way  of  Glea 
Tilt.  Ben  Lawers  is  composed  of  undulated  mica-slate, 
Which  at  the  summit  is  yellowish  gray,  arid  in  some  varie- 
ties so  full  of  quartz  as  to  reserhble  a  sandstone.  Towards 
Logieratt,  beautiful  garnets  begin  to  appear.  Beydnd  Mul- 
lenearn>  gneiss  occurs;  also  limes  trine,  hornblende- slate,  and 
sienite.  Besides  the  stibstances  first  mentioned,  Glen  Tilt  is 
remarkable  by  a  peculiar  aggregate  of  feldspar,  hornblende, 
and  occasionally  quartz ;  in  which  the  various  proportions 
of  these  ingredients  exhibit  the  rock  under  various  aspects 
of  the  siemtic  and  greenstone  species.  It  is  distinguished 
from  granite  (for  which  it  has  been  mistaken)  not  only  by 
the  uncrystallized  state  of  the  feldspar,  but  by  the  presence 
of  hornblende,  and  the  absence  of  mica.  Professor  Jaine- 
&on  has  entitled  it  sieuitic  greenstone*  Tt  occurs  in  con- 
formable beds  5  particularly  one  of  great  size,  which  inter-* 
iects  the  channel  of  the  rivet  at  different  places,  near  the 
lodge.  Crossing  the  mountains  from  Glen  Tilt  to  the 
course  of  the  Dee,  we  find  hornstone,  feldspar- porphyry, 
and  limestone,  subordinate  to  mica-slate  and  gneiss ;  till 
we  reach  the  Castletown  of  Braemar>  where  the  granite  of 
the  Grampians  at  length  appears. 

At  the  same  meeting,  a  communication  from  colonel 
tmrie  was  read,  describing  the  conglomerate  rock  of  the 
Grampians,  and  tracing  it  from  near  Stonehaven  to  the 
Burn,  and  again  at  Cal lender,  80  miles  distant.  The  po- 
sition of  this  conglomerate- rock  is  nearly  vertical  ;  and  of 
this  fact,  hi  col.  Imrie's  opinion,  no  satisfactory  explana- 
tion has  yet  been  given. — At  this  meeting,  also,  there  was 
laid  before  the  society  an  accurate  se^ion  of  the  coal-field 
at  Alloa,  accompanied  with  interesting  remarks,  bv  Mr. 
.  Vol.  35.  No.  145.  May  1810.  B  b  Robert 
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Robert  Bald,  civil  engineer,  and  manager  of  Mr.  ErsJcirre? 
of  Mar's  extensive  coal-works.  The  depth  of  the  section 
IS  704  fret  j  the  alternating  strata  are  141  in  number;  and 
the  total  amount  of  the  different  beds  of  coal  is  39  feet 
4  inches.— Captain  Laskey  likewise  presented  to  the  so- 
ciety a  series  of  the  remains  of  a  curious  fossil  Eiicrin.it* 
found  in  state-clay  near  Dunbar. 

FRENCH  NATIONAL  INSTITUTE. 

[Continued  from  p.  317.] 

GBOLOOT. 

The  observations  from  which  geology  can  derive  the 
most  important  advantages,  are  certainly  ihose  which  are 
directed  to  the  subjects  of  fossil  animals,  but  more  particu- 
larly those  which  lived  upon  dry  land.  M.  Cuvicr  has  con- 
tinued the  investigation  of  this  important  subject.  He  has 
brought  to  a  termination,  in  conjunction  with  M.  Brong- 
niart,  the  nimeralogical  geography  of  the  environs  of  Pa- 
ris, a  slight  sketch  of  which  was  given  in  (he  account  of 
the  labours  of  the  Class  for  the  year  1 808  *.  He  afterwards 
directed  his  attention  to  the  osseous  heaps  {brickts)  on  the 
shores  of  the  Mediterranean.  Hocks  similar  to  those  which 
are  to  be  seen  at  Gibraltar,  near  Terruel  in  Arragon,  at 
Cette,  at  Antibes,  at  Nice,  in  Corsica,  in  Dalmatia,  and  in 
the  isle  of  Cerigo,  have  been  found  in  the  fissures  of  the 
compact  limestone  which  constitutes  the  principal  soil  of 
these  various  places,  and  they  are  all  composed  of  ibe  same 
elements :  it  is  a  red  remeni,  like  brick,  which  connects  in 
a  confused  manner  numerous  fragments  of  bones  and  of 
limestone  in  which  these  heaps  are  contained.  All  the 
bones  found  in  these  rocks  belong  to  herbivorous  animals, 
most  of  which  are  known  siill  to  exist  on  the  adjoining 
soil}  they  are  mixed  w  ith  fresh-water  shells.  This  inclines 
us  to  think  that  these  heaps  are  posterior  to  the  last  conti- 
nuance of  the  sea  on  our  continents,  but  very  ancient  ne- 
vertheless ;  since  nothing  proves  that  similar  heaps  have 
been  recently  formed,  and  some  of  them,  such  as  those  in 
Corsica,  contain  even  unknown  animals. 

Alluvial  earths  also  contain   bones  of  herbivorous   ani- 
mals :   thev  have  tx.ni  discovered  in  the  peat-mosses  of  tb< 
valley  of  the  Som 
and  in  the  enviroi 
hones  have  belonged  to  a 
;emble  those  of  the 
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form  &  complete  head,  seem  to  have  belonged  to  a  much 
larger  species  than  we  are  acquainted  with ;  and  M.  Fischer^ 
who  discovered  this  animal,  has  given  it  the.  name  of  tro? 
gontherium,  which  M.  Cuvier  adopts  as  the  specific  name* 

Bones  of  herbivorous  animals  have  also  been , found  in 
schists.  Three  kinds  fiavcbeen  described.  M.  Cuvier  w«r 
the  figure  of  one  which  some  authors  regarded  as  having  ap- 
pertained to  an  Indian  boar,  and  others  to  a  polecat.  MT Cu- 
vier rather  gives  it  the  character  of  a  herbivorous  animal;  Bui 
he  has  not  oeen  able  to  ascertain  the  genus  rior  species. 

Among  the  fossil  bones  of  ruminating  animals  found 
in  loose  strata,  M.  Cuvier  fias  recognised  a  kind  of  elk 
different  from  that  with  which  we  are  how  acquainted.  Thfe 
bones  of  this  animal  have  been  found  in  England  and 
Ireland,  near  the  Rhine,  and  in  trie  environs  of  Paris,  iii 
beds  of  marl  at  no  great  depth,  and  they  seem  to  have 
been  deposited  in  fresh  water.  Some  horns  discovered  ici 
abundance  in  the  neighbourhood  of  Etampes,  iii  sand  sur- 
mounted by  limestone  of  fivsh  water  formation,  prove  the 
existence  of  a  small  species  of  rein  deer  which  seems  nd 
longer  to  exist.  M.  Cuvier  has  besides  observed  remains 
of  horns  of  goats,  fallow-deer  arid  stags,  which  do  noi 
seem  to  differ  essentially  from  the  hornd  of  the  existing 
species :  "  Nothing,"  says  our  author,  €i  is  more  abun- 
dant: all  the  recent  alluviations  dug  up  have  furnished 
them  ;  and  if  we  do  not  find  plenty  of  testimony  as  to  these 
fossil  bones,  it  is  because  from  presenting  themselves  at 
trifling  depths  they  have  not  been  thought  worthy  of 
mufh  notice/' 

In  the  fossils  of  ruminating  animals  with  hollow  tiorng, 
M.  Cuvier  has  recognised  crania  of  aurochs,  discovered 
iu  the  banks  of  the  Rhine  and  the  Vistula,  in  the  envi- 
rons of  Cracow,  in  Holland,  and  in  North  America.  Thestf 
crania  exceed  in  size  those  of  the  aurochs;  but,  as  M. 
Cuvier  observes,  this  difference  may  be  ascribed  to  the 
abundance  of  food  which  these  animals  formerly  possessed, 
when  ranging  at  pleasure  through  the  vast  forests  and  pas* 
turages  of  France  and  Germany. 

There  is  another  kind  of  fossil  cranium  differiug  only 
from  our  present  oxen  from  the  size,  being  larger  and  the 
horns  being  in  a  different  direction.  These  crania'  have 
been  found  in  the  vaUey  of  the  Somme,  in  Suabia,  Prussia, 
England,  and  Italy.  "  If  we  recollect/*  says  M.  Cuvier, 
"  that  the  ancients  distinguished  in  Gaul  and  Germany  two 
kinds  of  wild  oxen,  the  urus  and  the  bison ;  may  we  not 
suppose  that  one^  of  the  two,  after  furnishing  our  present 
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rate  of  oxen,  was  extirpated  in  Lis  savage  state;  white  the 
other,  which  could  not  be  subdued,  still  subsists  in  umilt 
numbers  in  the  forests  of  Lithuania  alone?" 

(n  loose  soils  we  also  meet  with  bones  of  horse's  and  of 
wild  boafS:  the  former  almost  always  accompany  the  fosstl 
elephants,  and  are  found  along  with  the  mastodonti,  tigers, 
hyenas,  and  other  bones  of  fossil  animals  discovered  in 
altuvial  soils :  but  it  was  impossible  to  ascertain  if  these 
horses*  bones  belonged  to  a  species  different  Iron)  our  present 
race.  The  bones  of  wild  boars  have  been  for  the  most  part 
procured-  from  peat-mosses,  and  do  not  in  the  least  differ" 
from  those  of  the  wild  boars  o'the  present  day. 

Other  bones  have  been  foorn  ,  which  M.  Cuvier  has  as- 
certained to  belong  to  an  uiiki  >wn  species  of  lamantin  or 
manati.  They  have  been  diwweredin  strata- of  coarse  ma 
tine  limestone  on  the  bank?  theLavon,  in  the  environs' 
of  Angers  ;  and  they  were  n  1  with  other  bones,  some  of 
which  seemed  to  have  belon  to  a  large  species  of  phocast 
and  the  others  to  a  dolphin. 

The  skeletons  of  three  sp""'  s  of  oviparous  quadrupeds", 
preserved  in  calcareous  schis  have  also  been  the  object  of 
M.  Cuvier's  researches 

The  first  was  found  in  thB  '  ists  of  CEnigen,  situated  on 
the  right  banfc  ot  the  Rbii  t  the  mouth  of  the  lake  of 
Constance.     It  had  been  ribed  and-  engraved   as  the 

skeleton  of  an  antediluvian  ;  bnt  ibis  etror  was  refuted1. 

M.  Cuvier  proves  by  a  sent  osteologies!  inquiries  that 

(his  reptile  was  analogous  to  a  salamander,  and  belongs  to 
the  genus  pratetts,  % 

The  second,  also  found  in  the  same  place,  seem*  to  have 
belonged  to  the  toad  geniMj  and  resembles  the  bufo  catamita. 
The  third,  and  most  singular,  which  was  discovered  in  the 
quarries  of  Altmuhl,  near  Aichtedt  and  Pappenheim,  in* 
Franconia,  and  which  had  been  described  and  drawn  \rf 
Collini  in  the  Memoirs  of  the  Manheim  Academy,  is  re-" 
garded  by  M.  Cuvier  as  having  belonged  to  a  species  of  otter. 
The  length  of  its  neck  and"  head,  its  long  snout  armed  with 
sharp  teeth,  and  its  long  paws,  indicate  that  this  animal  fed 
on  insects,  and  that  it  caught  them  when  flying :  the  size  of 
its-  orbitary  sockets  also  shows  that  it  must  have  had  very 
large  eyes,  and  that  it  was  a  nocturnal  animal,  like  the  bat. 
No  beast  of  the  present  day  has  the  least  resemblance  to  it. 
M.  Cuvier,  has  also  published  a  Supplement  to  his  Me- 
moirs on  the  Fossils  of  Mont  mart  re ;  m  which  he  give*  the 
figure  and  description  of  an  ornitholite,  much  more  com- 
plete than   hose  which  have  been  hitherto  published.    .It  it 

probable 


frcflMAAe  that  it  belonged  to  the  class  of  galliaaeci,  and  the 
common  quail  is  the  modern  species  which  it  resembles* 

M.  Sage  has  given  jus  die  description  of  some  carpolitefe 
or  petrified  fruits.  One  of  litem  was  the  keipd  of  a  nut 
become  calcareous,  and  found  at  Lous4e-Sauln'ier:  another 
seemed  to  have  been  the  ftuit  -of  a  wild  tuttmcg-tKO,  which 
grew  at  Madagascar  and  in  some  of  the  Moluoca*  j  its 
substance  was  also  calcareous :  the  jthifd  seesaed  to  have  be- 
longed to  something  resembling  the  dnrion  of  India;  it  was 
transformed  into  jasper.  To  tbeseoew  {pets  he  subjoin*  soipe 
of  the  remark«  which  had  been  already  made  on  jcarpofitee, 
and  concludes  that  the  petrified  fruits  found  m  our  climatf 
are  exotics.  He  also  enters  into  some  chemical  details,  by 
means  of  which  ht  explains  how  .thme  ©etrUaotions  too* 
fNace. 

BOTANY. 

Order  and  method  will  always  be  two  objects  of  the  find 
importance  in  natural  history,  and  particularly  in  botany; 
(they  serve  at  one  and  the  same  time  to  establish  the  rela- 
tions which  bodies  have  wkh  .each  other,  and  to  guide  the 
observer  in  the  midst  of  the  innumerable  productions  of 
nature.  The  most  celebrated  naturalists  have  tnajie  it  tbf 
particular  object  of  their  studies ;  and  the  knowledge  which 
the  real  scienoeof  the  various  systems  requires,  could  never 
have  been  embraced  but  for  them  0 

M.  Jussieu,  who  has  so  just  a  title  tobe  considered  as  the 
legislator  of  botany,  has  formed  a  mew  order  of  plants  under 
the  name  of  Monimie :  the  genera  of  which  it  is  composed 
are,  the  ruizia^  the  moumi*,  the  atnbora,  and  perhaps  the 
citrosma,  the  pavonia,  and  the  atherosperwa.  Thi*  or- 
der ought  to  be  placed  immediately  before  the  family  of  the 
JJtriceae ;  but  after  the  Monimite  M.  Jjissieu  places  the  caly- 
canthus,  heretofore  united  to  the  Rosacea? ;  he  considers  if 
as  the  type  of  a  new  order,  which  will  serve  as  a  stage  be* 
tween  the  Monipiiie  and  the  IJtricese. 

M.  jPaliaot  Bcauvois  has  proceeded  with  his  inquiries 
into  the  order  of  Gramineft.  He  tttK  studied  their  organs 
of  fructification  move  exactly  than  any  per  nan  had  aone 
before  hm;  h*s  founded  on  the  organisation  of  each 
of  the  parts  of  these  organs  the  ^characters  which  ought  to 
distinguish  them  from  each  other,  and  obtained  the  means 
of  dividing  the  different  species  of  this  order  into  genera, 
much  more  natural  than  those  which  had  been  hitherto 
.adopted. 

$A.  LabilUrdiera  has  made  us  acquainted  with  a  hew 

B  b  3  plant 
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plant  of  the  famlv  of  Palm-trees,  of  which  he  has  made  a 
genui  under  the  name  of  pttjcktnperma,  and  placed  it  neil 
the  elati  and  areca-.  This  plant  «a*  discovered  hy  the 
au'.hor  in  New  Ireland :  it  rises  frequently  to  the  height  of 
60  feet  and  upwards,  and  yet  its  trunk  is  only  two  or  three 
inches  in  diameter.  These  proportions  induced  him  to  eive 
it  the  name  of  gracilis.  It  i*  astonishing,  as  M.  Labiflar- 
diere  remarks,  that  so  ilender  a  tree  cm  support  itself;  hot 
we  know  that  in  all  the  monocotyledons,  the  ha'dest  of 
llie  ligneous  pari  is  external,  and  this  structure  gives  to  the 
plants  of  this  class  a  strength  which  "hose  cannot  possess 
whose  most  solid  fibres  are  in  the  centre. 

M.  Lamouroux  has  pre.  to  the  Class  t  very  exten- 

■ive  work  on  mafine  plants.  kittle  or'  no  attention  has 
been  paid  to  ihese  singular  v  tables,  and  they  have  been 
arranged   in  rather  an  a>  manner:  M.  Lamouroux, 

by  formjng  into  a.  single  t  II  the  plants  knmvn  to  ex- 

ist in  the  sea,   seems  to  wrought  an  advantageous 

change. 

The  little  progress  whi  been  made  in  the  study  of 

the  algae,  was  the  cause  —  Jissgrcement  among  bota- 

nists as  to  the  organs  «  hi'  to  the  reproduction  of  these  _ 

Cryptoearriia.     M.  Cor  work  written  expressly  on 

.   this  subject,   had  recogu,  le  and  female  orgafis  in  the 

tubercles  placed  at  the  ex  tics  of  the  ramifications  of 

these  plants.     M.  Lamm"  anakes  of  this  opinion;  but 

Be  characterizes  with  pro  he  different  parts  of  these 

organs,  and  thus  throws  ,  t  deal  of  clearness  on  the 

study  of  these  singular  vegetables.  This  author  has  besides 
ohscrved  that  the  Kind  of  algte  which  grow  on  granite,  are 
never  the  same  with  ihose  found  on  calcareous  stone  or  on 
sand,  and  vice  versa.  As  lo  their  internal  organization,  M. 
Dtcandolle  had  ascertained  that  it  was  devoitlof  vessels,  and 
entirely  formed  of  cellular  texture.  M-  Lamouroux  di- 
stinguishes two  kinds  of  cellules;  the  one  being  long  hexa- 
gons, which  form  the  stalks  and  the  nervous  parts  (ner~ 
vitrei)  of  the  ramifications;  the  other  kind  is  of  the  tame 
form  with  ihe  ion-going,  but  Tias  sides  almost  equal,  and 
which  constitute  the  membranous  or  foliacenus  substance. 

M.  Lamouroux  thinks  that  the  former  may  be  analogous 
to  the  vessels,  and  th<*  second  to  the  utricular  texture  of 
the  most  perfect  vegetables.  These  general  labours  led  the 
author  10  form  in  this  family  several  new  genera,  which  he 
has  also  presented  to  the  Class  for  their  approval.  

M.  M  irfjL-1  has  continued  his  researches  on  vegetable  phy- 
siology.' Formerly  it  bad  been  ascertained  that  the  ilbuihen 


French  National  Institute;  sgi 

of  the  seed  generally  served  for  the  nourishment  of  the 
young  plant  after  germination :  but  this  opinion  perhaps 
had  still  need  of  support  from  positive  observation* ;  and 
M.  Mirbel,  by  means  of  an  experiment  equally  simple  as 
ingenious,  seems  to  have  dispelled  all  doubts  on  the  sub* 
ject.  The  embryo  contained  in  the  grain  of  the  albiuin 
cepa  becomes  curved  on  being  developed,  so  as  to  form 
a  tail  which  issues  from  the  ground,  while  the  radicle  and 
plumule  still  remain  under  it*  If  at  this  period  of  vegeta- 
tion we  make  any  mark  at  an  equal  height  on  the  two 
branches  of  the  germ,  we  shall  see  the  speck  nearest  the 
radicle  rise  alone  in  the  case  where  the  plant  receives  no 
nutriment  except  from  the  juices  of  the  earth  :  if,  on  the 
contrary,  it  be  only  kept  up  by  the  albumen  of  the  seed,  tht 
speck  of  the  plumule  will  rise  above  the  other :  lastly,  the 
specks  will  rise  nearly  equally,  if  the  earth  and  the  seed 
concur  to  the  development  of  the  germ*  Tt  is  this  last 
phenomenon  that  takes  place ;  it  ceases  when  the  albumen^ 
is  entirely  absorbed :  in  that  case  the  young  plant  has  suffi* 
cient  strength  to  derive  from  the  earth,  or  from  the  atrno* 
sphere,  the  nutriments  which  it  will  immediatelyrequire* 

This  memoir  is  accompanied  by  interesting  observation* 
on  the  germination  of  the  asparagus,  and  ou  the  manner  in 
which  the  leaves  of  this  plant,  sheathing  themselves  at  firs* 
like  all  those  of  the  monocotyledons,  become  by  the  growth 
of  the  stalk,  lateral  and  opposite,  qpd  afterwards  lateral  and 
alternate. 

In  another  memoir  M«  Mirbel  has  undertaken  some  new 
enquiries  respecting  the  germination  of  the  nelumbo,  Bov 
tanisis  were  not  agreed  as  to  the  class  to  which  this  plant 
ought  to  be  referred,  and  as  to  the  nature  of  the  two  fleshy 
lobes  in  the  midst  of  which  it  takes  its  origin.  Some,  not 
observing  any  radicles  developed  in  the  germination  of  this 
plant,  thought  that  it  was  entirely  devoid  of  them;  some 
regarded  the  lobes  just  mentioned  as  roots  ;  and  others  re- 

f;arded  them  as  peculiar  organs,  and  analogous  to  the  vitel- 
us.  It  is  by  means  of  anatomical  observations  that  M. 
Mirbel  endeavours  to  dispel  the  doubts  which  these  various 
opinions  have  raised.  He  recognised  in  the  first  place,  in 
the  nelumbo,  all  the  characters  which  distinguish  the  plants 
with  several  cotyledons  from  the  plants  with  a  single  coty- 
ledon* He  afterwards  found  in  the  lobes  of  this  plant  ves- 
sels analogous  to  those  of  the  cotyledons,  and  he  observed, 
at  the  point  where  these  lobes  join,  other  vessels  which  are 
united  in  the  same  manner  with  those  whieh  characterise 
th*  radicles  in  the  embryos  furnished  with  this  organ  : 

Bb4  and 
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and  he  concludu-s  that  the  nelumbo  does  not  differ  essen- 
tially from  the  other  plants  of  its  class. 

M.  Correa.  although  he  agree*  with  M.  Miibel  that  the 
nelumbo  is  a  plant  with  two  cotyledons,  does  not  share  in 
bis  opinion  rvfptctitig  the  nature  of  the  lobes :  bethinks, 
witliGfenner,  lhattliese  organs  have  a  considerable  analogy 
with  the  vitellus,  and  he  comparts  ihem  with  the  fleshy 
tubercles  of  the  roots  of  the  orchis.  The  plants,  as  this 
learned  botanis:.  observes,  have  a  double  and  relative  organi- 
zation.— on  the  one  hand,  with  the  earth  in  which  ihey 
ought  to  take  root,  and  on  the  other  hand,  with  the  air 
in  which  their  Foliage  is  developed ;  the  roots  as  allotted 
to  the  ascending  vegetation,  and  the  leaves  to  the  descend- 
ing vegetation  j  and  it  is  at  the  point  where  these  two  sy- 
stems nf  organization  unite,  that  the  ootyledanti  are  gene- 
rally placed ; — Now  the  lobe*  of  the  nelumbo  are  at  the  roost 
inferior  part  of  the  plant,  and  consequently  in  the  system 
of  the  ascending  vegetation,  or  of  the  roota.  This  view  of 
regarding  the  nelumbo  would  indeed  take  away  the  means 
of  recognising  the  cotyledo  n  it ;  but  the  example  of 
many  other  plants  deprivec  '  these  organs,  shows  thai 
they  are  not  rt  all  essential  to  v  gelation,  and  lhat  the  cha- 
racters which  have  been  deriv  d  from  them,  in  order  ta 
separate  the  vigeuble  kingdom  into  three  divisions,  arc 
insufficient,  and  that  ihey  ought  to  be  replaced  by  those 
which  give  the  direction  of  the  vessels  and  the  medullary 
radii. 

It  is  also  with  the  view  of  dispelling  the  doubts  arising 
from  the  different  opinions  of  several  learned  botanists,  that 
M.  Poiteau  has  undertaken;  a  work,  which  he  has  submitted 
to  the  Class,  on  trie  germination  of  the  Gramincaj.  Bota- 
nists were  not  agreed  as  to  the  part  of  the  seed  of  these  plant* 
which  ought  to  be  regarded  as  the  cotyledon  ;  but  observ- 
ing thai  the  escutcheon,  which  Gsprtner  took  for  a  vitellus, 
and  M  U. chard  tor  the  body  of  the  radicle,  was  placed  in 
the  point  where  the  plumule  and  the  radicle  separate,  he 
considers  this  ore  an  as  a  true  cotyledon.  These  inquiries 
have  besides  ltd  M.  Poiiean  to  an  observation,  which,  al- 
though accidental,  is  not  the  less  interesting,  since  it  is 
connected  ivnh  one  nf  the  pb^iomena  which  are  most  ge- 
neral in  vegetation.  At 'the  moment  when  the  radicle  of 
the  Gramirua:  is  developed,  it  takes  the  figure  of  a  cone, 
and  represents  the  principal  root  or  the  pivot  of  the  other' 
plants ;  but  soon  afterwards,  and  the  instant  the  lateral 
roots  acquire  a  certain  growth,  this  cone  is  obliterated  and 
destroyed,  so  that  no  plant  of  this  family  has  a  pivot :  and 
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ps  If.  FbiHW  bat  made  the  tune  observation  on  sftttral  other 
plants  with  a  single  cotyledon,  we  nay  suppose  that  tht* 
substitution  of  numerous  roots  and  secondary  to  a  principal 
root  takes  place,  because  each  fasciculus  of  fibres  of  tht 
monocotyledonpu*  plants  has  its  proper  root.  This  naturally 
recals  to  our  minds  the  fine  observation  of  M.  du  Fetif 
Thouars  on  the  increase  in  fixe  of  the  dracstna,  which  hi* 
been  discussed  in  the  reports  of  preceding  yean* 

ZOOLOGY. 

• 

The  researches  of  M.  Cuvier  respecting  fossil  animal* 
have  generally  led  him  to  preliminary  discussions  as  to 
the  species  admitted  by  naturalists,  ana  they  hape  been  *!«■ 
most  always  the  source  of  some  valuable  observations  ii| 
zoology  properly  so  called.  Thus  in  his  Memoir  on  the 
osteology  of  the  lamantin,  when  considering  the  organiza* 
(ion  of  the  amphibious  mammiferss,  he  is  Ted  to  Separate 
phoci  and  morsi,  the  dugous,  the  lamantins  and  the  specie* 
described  by  Steller  which  had  been  confounded  with  these 
laat  animals.  These  three  genera  form  a  family  which  if 
distinguished  among  its  members  by  the  absence  of  the  pos- 
terior extremities,  and  by  the  teeth  of  herbivorous  animals: 
he  reduces  to  two  the  four  species  of  lamantins  established 
by  BuflFon,  and  gives  precise  characters  to  those  which  be 
admits  into  these  different  genera. 

In  another  Memoir,  on  cats,  the  same  author  gives  the 
osteological  character  of  the  head  of  the  chief  species  of 
this  genus,  and  he  gives  an  account  of  one  which  had  not 
been  recognised  by  modern  naturalists.  This  new  species 
has  received  the  name  of  leopard,  which  had  become  syno- 
nymous with  panther,  for  want  of  a  precise  application. 
It  differs  from  this  last  species  in  being  of  a  smaller  size, 
and  having  more  numerous  spots. 

M.  Geoffroy  had  long  formed  uuder  the  name  of  Atiles 
a  particular  division  of  apes  devoid  of  thumbs,  which  had 
been  formerly1  confounded  with  the  sapajons,  from  the 
catching  tail  which  is  common  to  all  these  animals.  He  has 
added  two  new  species  to  those  which  he  had  alreadv  giver* 
an  account  of,  and  has  given  figures  and  descriptions  of 
them.  One  of  these  only,  to  which  he  gives  the  name  of 
Arachnoides,  and  which  is  yellow,  had  been  desenbed  by 
Edwards  and  Biovyn.  The  other  denominated  Encadrtt 
is  entirely  new;  it  is  black  with  white  hair  around  the 
face. 

The  same  author  has  given  a  description  of  two  birds, 
gtc  on$  scarcely  known,  and  the  other  entirely  new :  this 

last 
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last  has  a  resemblance  lo  the  cort-us  nudus,  and  to  the  cor- 
Vits  calms;  but  they  differ  sufficiently  to  form  three  di- 
stinct genera,  which  M.  Geofi'roy  establishes  by  the  names 
of  cepkulopUvm ,  being  his  new  species,  gymnodsrut,  which 
he  applies  to  ihe  corma  nudus,  and  gymrioceplialits,  by 
which  he  distinguishes  the  carvus  calvus. 

The  cephalopk-rus  is  black,  with  a  very  high  crest,  which 
falls  forwards  upon  the  beak,  and  a  kind  of  dewlap,  also 
covered  with  feathers.  The  feathers  of  both  these  parts 
are  of  a  metallic  violet  hue. 

The  second  bird,  which  like  the  above  is  also  from  Mex* 
ico,  had  been  described  hot  imperfectly  by  Marc-grave  un- 
der the  name  of  cariania.  M.  Geoffroy  from  this  descrip- 
tion had  considered  it  as  closely  connected  with  the  agami ; 
but  now  that  it  is  to  be  seen  in  the  collection  of  our  Mu- 
seum of  Natural  History  he  renr%rrJs  jt  as  forming  a  distinct 
genus,  to  which  he  gives  tr        inn  name  of  micrvdactyUts. 

Tortoises  have  also  been  one  of  the  subjects  of  M.  Geof- 
froy's  researches.      Having  irved  in  ligypt  the  tortoise 

of  the  Nile  described  by  Fo.,  nl,  he  was  induced  to  form. 
a  distinct  genus,  01  all  the  ler  tortoises  which  like  the 
latter  have  the  extremity  of.  me  sides  at  liberty  and  a  soft 
calipash.  He  oils  them  ttionix,  and  has  added  several  new 
species  lo  these  already  knoy  i.  M.  Brongniart  in  his 
great  work  on  reptiles  had  joined  the  latter  to  his  Emydes, 
observing  always  the  charai-  i  which  distinguished  them 
from  the  other  species  of  tr  tnua  of  which  the  calipash 
is  complete  and  covered  wiu.  'ales.  M.  Geoffroy,  in  ad- 
dition, joins  tn  the  genus  Chetys  of  M.  Dnmeril,  [he  tor- 
toise described  by  liartram  under  the  name  of  tortoise  with 
large  soft  scale*,  and  discovered  by  this  traveller  in  North 
America. 

The-e  animals  present  a  striking  example  of  the  progress 
of  zoology  of  late  wars.  The  number  of  tortoises  known 
20  years  ago  was  scarcely  30,  and  now  it  has  been  at  least 
doubled.  This  among  other  circumstances  has  been  com- 
municated to  ns  by  a  work  of  M.  Sweiger,  in  which  he  has 
undertaken  to  give  a  general  monngraphy  of  all  the  tor- 
toises. This  fine  work,  accompanied  by  precise  descriptions 
of  a  very  extensive  synonymy  and  embellished  with  figures 
excellently  drawn  by  M.  Oppel,  has  been  submitted  to  the 
inspection  of  the  Institute,  and  highly  approved  of. 

The  class  of  fishes  has  also  been  enriched  with  many 
new  species.  Messrs.  Risseau  and  Delaroche,  who  have 
particularly  directed  their  attention  to  this  branch  of  zoo- 
logy, have  communicated  their  observations  to  us.    Thosa 
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<if  the  former  have  been  made  on  fishes  in  the  Gulf  of 
Nice,  and  those  of  the  latter  were  made  on  the  fishes  in 
the  sta  around  the  Balearic  Islands.  But  the  labours  of 
these  naturalists  have  not  been  confined  to  bringing  new 
species  to  light : — from  their  accounts  there  are  grounds  for 
supposing  that  each  species  of  fish,  like  terrestrial  auimals, 
has  a  region,  in  the  midst  of  which  its  existence  is  circum- 
scribed, and  that  those  of  the  south  are  never  met  with  in 
the  north,  and  vice  versd.  M.  Risseau,  however,  has  dis* 
covered  in  the  Mediterranean  some  fishes  which  had  not  hU 
therto  been  found  except  in  the  Indian  or  in  the  Northern 
seas* 

M.  Delaroche  has  made  some  interesting  researches  as  to 
the  depth  at  which  each  species  of  fish  lives  habitually,  as 
to  the  modes  of  fishing,  and  on  the  subject  of  the  swim* 
ming-  bladder. 

PHYSIOLOGY. 

Physiological  experiments  of  all  others  are  those  which 
reouire  most  leisure  and  patience,  while  the  rigorous  exacti- 
tude so  important  and  necessary  in  the  sciences  is  more 
difficult  of  attainment  in  physiology  than  in  any  other 
branch  of  experimental  philosophy*  Humboldt,  however, 
while  occupied  on  a  voyage  in  which  obstacles  and  dangers 
were  daily  increasing,  directed  hj^  attention  to  some  deli- 
cate experiments  on  several  of  the  phenomena  of  life. 
He  has  communicated  the  researches  which  he  made  in 
America  on  the  respiration  of  the  crocodile  with  ihe  sharp 
beak:  he  was  led  to  ascertain  "  that  this  animal,  notwith- 
standing the  volume  of  its  bronchie  and  the  structure  of 
its  pulmonary  celluli,  suffers  in  an  air  which  is  not  re* 
newed j  that  its  respiration  is  very  slow  :— in  the  space  of 
an  hour  and  43  minutes,  a  young  crocodile,  three  decimetres 
in  length,  took  up  only  about  20  cubic  centiemes  of  oxy- 
gen from  the  surrounding  atmosphere." 

Since  his  return  to  France,  M.  Humboldt,  in  conjunction 
with  M.  Provencal,  has  made  some  additional  inquiries 
into  the  respiration  of  fishes.  The  experiments  of  these 
gentlemen,  which  are  numerous,  and  remarkable  for  their 
accuracy,  have  led  them  to  very  important  results. 

The  experiments  of  Spallanzani,  and  of  our  colleague, 
had  demonstrated  that  it  is  not  by  decomposing  water  that 
fishes  breathe,  as  some  naturalists  thought ;  but  by  taking 
jap  the  oxygen  dissolved  in  this  liquid,  or  by  coming  to  the 
surface  of  the  water  they  collect  it  immediately  from  th* 
atmosphere.  To  these  observations  all  our  knowledge  on 
' T  '    •  the 
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the  subject  was  confined:  the  nature  and  quantity  of  the 
gases  had  not  been  established,  which  were  absorbed  by 
these  animals  in  the  act  of  respiration  ;  and  the  result  of 
these  phenomena,  the  chief  object  of  the  experiments  of 
Humboldt  and  Provencal,  i*  lo  elucidate  these  questions. 
With  this  view  they  first  consider  fishes  in  their  natural 
State,  and  resp.ring  river  waters;  they  nest  examine  the 
action  of  the  bronchi*  on  the  ambient  water  impregnated 
with  oxygen  and  azote,  carbonic  acid,  or  a  mixture  of 
hydrogen  and  oxygen,  and  they  afterwards  treat  of  the 
changes  produced  bv  fishes  on  different  aeriforin  fluids  in 
wh'ch  they  are  plunged. 

Seven  tench  (ciprinus  tinea)  were  placed  under  a  bell- 
glass  filled  with  river  water,  arid  which  contained  4000  cu- 
bic centimetres:  after  eight  I  jrs  and  a  half  respiration, 
the  fishes  were  withdrawn,  i»  the  analysis  of  the  air  still 
remaining  in  the  water  show  hat  in  this  space  of  time  the 
fishes  hacf  absorbed  143*4  r-  ygen,  57-6  of  azote;  and 
that  132  of  carbonic  acid  h,  en  produced.  Hence  it  re- 
sults, as  observed  by  our  auim  s,  "  that  by  the  respiration 
of  the  fishes  submitted  to  this  Kperiment,  the  volume  of 
the  oxygen  absorbed  exceeded  only  by  two-thirds  the 
volume  ot  the  azote  which  had  disappeared,  and  that  no 
more  than  one-eighth  of  the  former  had  been  converted 
into  carbonic  acid." 

Fishes  Buffer  greatly  in  watc  entirely  freed  of  air ;  and 
after  SO  minutes  they  fall  m  lless  to  the  bottom  of  the 
vessels.  In  pure  oxygen  tl  animals  seem  to  respire 
with  avidity,  and  open  their  oronchiae  more  widely,  In 
azote  and  hydrogen,  they  keep  their  bronchia;  close,  seem 
to  dread  the  contact  of  these  gases,  and  die  very  soon  after 
having  been  plunged  into  the  water  which  contains  them, 
Carbonic  acid  kills  tlicm  in  a  few  minutes:  but  fishes  do 
not  absorb  oxygen  and  azote  by  their  bronchi*  alone  :  the 
whole  surface  of  their  bodies  has  the  faculty  of  acting  on 
these  gases,  and  or  assimilating  them.  After  having  with- 
drawn the  fishes  from  water  saturated  with  the  deleterious 
gases,  and  analysed  it,  some  portion  of  carbonic  acid  was 
found  in  the  liquid  ;  but  as  there  had  been  no  oxygen  ab- 
sorbed, it  is  probable,  as  observed  by  Messrs.  Humboldt 
and  Provencal,  that  it  was  not  the  result  of  respiration,  but 
that  it  had  been  exhaled  frorri  the  surface  of  the  body. 
Such  are  the  principal  points  in  this  work,  which  besides 
contains  other  useful  observations  and  interesting  views  on 
the  physiology  of  fishes,  but  which  the  limits  of  this  re- 
port do  not  permit  us  to  enter  upon. 
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In  speaking  of  respiration,  however,  wte  cannot  put  over 
in.  silence  a  memoir  read  to  the  Class  by  M.  Provencal,  oa 
the  respiration  of  mammiferse  in  which  the  nerves  of  the 
eighth  pair  had  been  cut.  We  have  already  spoken  of  the 
experiments  which  had  been  made  to  ascertain  the  influence 
of  these  nerves  on  respiration,  by  which  this  influence  waa 
demonstrated :  some  doubts,  however,  remained  jm  to  the 
way  in  which  it  is  exercised.  M.  Provencal  waa  anxious 
to  ascertain  if  the  animal  in  which  the  eighth  pair  of  nerve* 
had  been  cut,  absorbed  as  ranch  oxygen,  and  produced  the 
same  quantity  of  carbonic  acid,  before,  as  after  the  opera* 
tkm.  Numerous  experiments  made  with  care  proved  tint 
the  animal,  after  the  section  of  the  nerves,  absorbed  lest 
oxygen  and  produced  less  carbonic  acid  than  before  thee 
section ;  but  these  changes  are  produced  by  gradation  only* 
At  first  the  respiration  does  not  appear  weakened  |  aubae* 
quehtly,  it  is  effected  with  less  strength  ;  and  finally  these 
pbeeniomena  cease  entirely,  but  most  probably  in  conae* 
quence  of  the  cessation  of  the  mechanical  functions  of  the 
chest.  It  was  interesting  to  ascertain  if  the  animal  beat 
diminished  in  the  same  proportions  with  respiration.  M« 
Provencal  therefore  made  all  the  experiments  necessary  for 
resolving  this  question ;  and  it  would  seem  that  in  fact  the 
temperature  diminishes  soon  after  the  nerves  have  been  cot 
and  the  respiration  has  slackened. 

The  functions  of  the  organs  whose  action  has  been  just 
mentioned,  are  well  known ;  but  there  exists  in  animals  m 
certain  number  of  other  organs  whose  functions  aire  not 
evident,  and  as  to  the  use  of  which  physiologists  are  still 
divided  in  opinion.  Among  this  number  is  the  swimming* 
bladder  of  fishes.  This  singular  organ,  which  is  only  to 
be  found  in  this  class  of  animals,  is  not  met  with  in  all 
the  species  ;  and  it  exhibits  so  many  varieties  in  its  organi? 
cation,  that  at  the  first  glance  one  would  incline  to  mink 
that  it  did  not  perform  the  same  functions  in  some  that  it 
did  in  others.  Generally  this  bladder  is  filled  with  air,  and 
composed  of  two  membranes.  Sometimes  it  communi* 
cates  with  the  stomach  by  a  canal :  at  other  times  it  has- 
no  apparent  communication,  and  in  this  case  it  contain* 
a  peculiar  organ  of  a  red  colour  and  of  a  lamellated  struc* 
ture,  according  to  the  observations  of  M.  Duvernoy.  Thcrg 
are  some  bladders,  however,  which  are  furnished  with  these 
red  bodies,  and  which  have  a  canal  of  communication ;  and 
tome,  but  few  in  number,  have  peculiar  muscles.  The  opi* 
nions  of  authors  vary  as  to  the  use  of  this  organ  and  of  its 
different  parts :  in  general  it  has  been  thought  that  it  waa 

employed 
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employed  to  change  the  speciBc  gravity  of  fishes,  and  (hat 
for  this  purpose  the  animal,  by  means  of  its  mustier, 
compressed  this  organ,  and  thus  varied  ils  dimensions  ac- 
cording as  it  whs  desirous  to  remain  in  equilibrium,  to  as- 
cend or  descend  in  tin-  medium  in  which  it  exists.  As  to 
the  way  in  which  the  air  gets  admission,  it  has  been  thought 
that  it  was  by  means  of  the  canal  in  such  hladders  as  arc 
furnished  with  it,  and  by  means  of  the  glands  by  secretion 
in  those  which  have  no  communication  externally.  Besides, 
we  know  from  the  experiments  of  M.  Biot,  that  this  air 
is  a  mixture  of  oxygen  and  azote,  and  that  its  n.uurc  varies 
according  to  the  depth  at  which  the  fish  lives  :  so  that  the 
species  which  arc  procu1  m   the  bottom  of  the  sea 

contain  a  greater  proportiu  ixygen,  while  those  which 

are  found  near  the  surface  '  nore  azote.    M.  Delaroche 

having  collected  a  great  m  of  fishes  in  the  Mediterra- 

nean, has  described  thei'  ling- bladders,  and  made  us 

acquainted  with  some  wl  e  unknown  before :  he  has 

confirmed  the  experiments  <  Biot ;  and  as  to  the  uses  uf 

this  organ,  he  adopts  nearly  ime  results  with  preceding 

naturalists. 

This  air-bladder  has  .■■  the  subject  of  some  re- 

searches by   Messrs,    I  and    Provencal.      They 

wished  to  ascertain  wha-  he  relations  between   this 

organ  and  respiration.  ;f  results  of  their  experi- 

ments arc  as  follow  : — 1  >  <*i  ntained  in  the  swimming- 
bladder  does  nut  depeiui  i  le  air  brought  into  contact 
with  the  bronchia; ;  the  ab  >f  this  organ  does  not  affect 
the  process  of  respiration,  nut  u  seems  to  prevent  the  pro- 
duction of  the  carbonic  acid  gas.  Lastly,  they  have  seen 
tench,  from  winch  the  swimming-bladder  had  been  taken, 
swim  about,  rise  and  sink  in  water,  with  as  much  facility 
as  those  which  are  furnished  with  them. 

These  labours  have  [riven  rise  to  a  very  detailed  report  of 
M.  Cnvier,  in  which  he  brings  to  view  all  the  inquiries 
which  have  been  undertaken  as  to  the  swimming-bladder  of 
fishes,  and  in  which  he  again  takes  notice  of  the  various 
questions  which  have  arisen  on  the  subject.  After  a  pro- 
found discussion,  he  arrives  at  some  general  results  which 
we  have  mentioned  above,  and  details  every  thing  which 
still  remains  doubtful  on  the  subject*. 

There  are  some  oilier  experiments  from  which  physiolo- 
gists may  derive  great  advantage.  These  relate  to  the  action 
exercised  by  substances  of  various  kinds  on  the  bodies  of 
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animals  when  introduced  into  the  circulation.  Medicine, 
indeed,  affords  many  experiments  of  this  description :  but 
they  are  still  too  few  in  comparison  with  those  which  might 
have  been  tried. 

M  [To  be  continued.] 
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LX.  Intelligence. 

DE   LUC'S   ELECTRIC   COLUMN. 

N  our  last  number  (p.  317),  by  a  typographical  omission 
we  stated  that  "  since  that  time  (vis*  25th  March)  they 
(the  bells)  have  been  known  once  to  cease  ringing."— The 
sentence  should  have  read  "  since  thai  time  they  have  not 
been  known  once  to  cease  ringing/' 

We  have  since  received  notice,  that  on  the  21st  of  Ma? 
the  small  bells  connected  with  De  Luc's  electric  column 
were  still  ringing,  and  it  was  supposed  had  continued  so 
without  intermission  since  the  25th  of  March. 

We  are  also  desired  to  request  that  those  of  our  readers 
who  may  have  constructed  columns  of  the  kind  alluded  to, 
will  favour  us  with  such  observations  upon  them  as  they 
may  make  from  time  to  time. 

LIST  OF  PATENTS    FOR   NEW   INTENTIONS. 

To  Luke  Hopkinson,  of  Holborn,  in  the  county  of 
Middlesex,  coacn  and  harness  maker,  for  certain  improve- 
ments to  a  bridle  bit,  or  bits  for  bridles  used  in  driving  or 
riding  horses  or  other  animals.    May  2,  1810. 

To  Daniel  Beaumont  Payne,  of  the  city  of  Bath,  banker, 
for  his  new  plan  or  method  for  more  accurately  and  expe- 
ditiously expressing  and  ascertaining  the  number,  dates,  and 
sums  in  bank  bills,  notes,  and  other  securities  for  money, 
and  preventing  forgeries,  frauds,  and  losses,  by  defacing  or 
altering  the  same.    May  2. 

To  William  Clerk,  esq.  advocate,  for  his  method  for  pre- 
venting smoke,  dust,  and  the  danger  of  fire,  and  for  in- 
creasing and  regulating  heat  from  stoves  and  chimney  fire- 
places tor  heating  rooms,  halls,  passages,  and  stair-cases  in 
public-buildings  and  dwelling-houses,  and  all  other  apart- 
ments where  regulated  heat  and  cleanliness  are  desirable, 
without  obstructing  the  view  of  the  burning  fuel.     May  2. 

To  Sebastian  Erard,  of  Great  Marlborough -Street,  in  the 
county  of  Middlesex,  for  certain  improvements  on  piano- 
fortes and  harp.     May  2. 

To  John  Maiben,   of  Perth,  in  the  county  of  Perth, 

Sadler  and  ironmonger,  for  certain  apparatus  for  making 

.  carbonated  hydrogen  gas  from  pit-coal,  and  for  using  the 

same  for  lighting  mills,  factories,  houses,  lamps,  &c.  the 

lights  being  regulated  by  means  of  syphons.     May  2. 
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LXI.  The  Bakerian  Lecture  for  180Q.  On  some  new 
Electrochemical  Researches  on  various  Objects,  particu- 
larly the  metallic  Bodies,  from  the  Alkalies,  and  Earths , 
and  on  some  Combinations  of  Hydrogen.  By  Hum* 
phhy  Davf,  Esq.  Sec.  R.S.  F.R.S.  E.  M.R.I.A.* 

I.  Introduction. 

X  have  employed  no  inconsiderable  portion  of  the  time 
that  has  elapsed,  since  the  last  session  of  the  Royal  Society, 
in  pursuing  the  train  of  experimental  inquiries  on  the  ap- 
plication of  Electricity  to  Chemistry,  the  commencement 
and  progress  of  which  this  learned  body  has  done  me  the 
honour  to  publish  in  their  Transactions. 

Jn  this  communication  I  shall,  as  formerly,  state  the  re- 
sults. T  hope  they  will  be  found  to  lead  to  some  views, 
and  applications,  not  unconnected  with  the  objects  of  the 
Bakerian  lecture :  and  though  many  of  them  are  far  from 
having  attained  that  precision,  ana  distinctness,  which  I 
could  wish,  yet  still  I  flatter  myself,  that  they  will  afford 
elucidations  of  some  important  and  abstruse  departments 
of  chemistry,  and  tend  to  assist  the  progress  of  philoso- 
phical truth. 

II,  Some  new  Experiments  on  t lie  Metals  from  the  fixed 

Alkalies. 

Tn  the  paper  in  which  I  first  made  known  potassium 
and  sodium  to  the  Royal  Society,  I  ventured  to  consider 
these  bodies  according  to  the  present  state  of  our  know- 
ledge, as  undecom  pounded,  and  potash  arid  soda  as  metallic 
oxides,  capable  of  being  decomposed  and  recomposed,  like 
other  bodies  of  this  class,  and  with  similar  phenomena. 

Since  that  time,  various  repetitions  of  the  most  obvious 
of  the  experiments  on  this  subject  ha,ve  been  made  in  dif- 
ferent parts  of  Europe.  The  generality  of  enlightened 
chemists  have  expressed  themselves  satisned  both  with  the 
experiments,  and  the  conclusions  drawn  from  them :  but 
as  usually  happens  in  a  state  of  activity  in  science,  and 
when  the  objects  of  inquiry  are  new,  and  removed  from 
the  common  order  of  facts,  some  inquirers  have  given  hy- 
pothetical explanations  of  the  phenomena,  different  from 
those  I  adopted. 

MM.  Gay  Lussac  and  Thenard,  as  I  have  mentioned 

•  from  Philosophical  Transactions  for  1810,  Part  L 
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on  a  former  occasion,  suppose  potassium  and  sodium  to  be 
compounds  of  potash  and  soda  with  hvdrogen  ;  a  similar 
opinion  seems  to  be  entertained  by  M.  Hitter.  M.  Curau- 
dau*  affects  to  consider  them  a?  combinations  of  charcoal, 
or  of  charcoal  and  hvdrogen,  with  the  alkalies;  and  ati 
Inquirer  f  in  oor  own  country  regards  them  as  composed 
of  o.vr/i'f/i  and  lii/diogen,1 

I  shall  examine  such  of  those  notions  only  as  have  been 
connected  with  ex  peri  meats,  and  I  shall  not  occupy  llie 
time  of  the  society  with  any  criticism  I  on  matters  of  mere 
speculation. 

In  my  two  last  communications,  I  have  given  an  account 
of  various  experiments  on  the  action  of  potassium  upon 
qmmonia,  the  process  from  which  MM.  Gay  Lussac  and 
Thenard  derive  their  inferences.  At  the  ume  that  these 
papers  were  wrillen,  I  had  seen  no  other  account  of  the 
experiments  of  the  French  chemists,  than  one  given  in  a 
number  of  the  Monitcur ;  and  as  this  was  merely  a  sketch, 
which  I  conceived  might  he  ii  perfect.  I  did  not  enter  into 
a  minute  examination  of  it.  have  since  seen  a  detail  of 
their  inquiry  in  the  second  volume  of  the  Mem.  d'Arcueil, 
a  copy  of  which  -VI  Berthollet  lias  had  the  goodness  to  send 
me,  and  the  publication  of  which  is  dated  June  /,  1809: 
and  from  this  detail,  it  seems  that  they  still  retain  their 
opinion  ;  but  upon  precisely  the  same  grounds  as  those  lo 
which  I  have  befo-e  referred.  That  no  step  of  the  discus- 
sion may  be  lost  to  the  society,  I  shall  venture  to  state 
fully  iheiv  nie'lmd  of  operation,  mid  of  reasoning. 

They  siy  ihat  (hey  heated  poiassiucn  £  in  ammonia, 
and  they  found  tl.at  :i  considerable  quantity  of  ammonia 
was  absorbed;  am!  hydrogen  produced;  and  (hat  the 
pnia-sium  became  converted  into  an  olive-coloured  fusible 
substance;  by  h.aiing  this  substance  strongly,  they  ob- 
tained three-fifths  of  the  ammonia  again,  two  fifths  as 
ammonia,  one-fifth  as  hydrogen  and  nitrogen;  by  add- 
ing a  Inile  w;iu-r  to  the  residuum,  they  procured  the  re- 
maining two-fifths  and  found  in  the 'vessel  in  which  the 
opcruion  was  carried  on,  nothing  but  potash. — Again,  it  is 
staled,  that  by  treating  a  new  quantity  of  metal  with  the 
ammonia  di-vng;iL:ed  I  mm  the  fusible  substance,  they  again 
obtained  hydrege.t,  and  an  absorption  of  the  ammonia; 
and   by  carrying  on   the  operation,  they  affirm   that  they 
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can  procure  from  a  given  quantity  of  ammonia,  more  than 
its  volume  of  hydrogen. 

Whence,  they  ask,  can  the  hydrogen  proceed  ?— -Shall 
it  be  admitted  that  it  is  from  the  ammonia?  But  this,  say 
they,  is  impossible;  for  all  the  ammonia  is  reproduced.  It 
must  then  come  from  the  water  which  may  be  supposed 
to  be  in  the  ammonia,  or  from  the  metal  itself.  But  the 
experiments  of  M.  Berthollet,  jun.  prove  that  ammonia 
does  not  contain  any  sensible  quantity  of  water.  There- 
fore, say  they,  the  hydrogen  gas  must  be  produced  from 
the  metal ;  and  as,  when  this  gas  is  separated,  the  metal  is 
transform's  into  potash,  the  metal  appears  to  be  nothing 
more  than  a  combination  of  hydrogen,  and  that  alkali. 

It  is  obvious,  that  even  supposing  the  statement  of  these 
gentlemen  correct,  their  conclusions  may  easily  be  contro- 
verted, They  aiBrm  that  all  the  ammonia  is  reproduced ; 
but  they  do  not  obtain  it  without  the  addition  of  water. 
And  of  the  oxygen  which  this  would  give  10  the  potas- 
sium, and  of  the  hydrogen  which  it  might  furnish,  to  re- 
produce the  ammonia,  they  take  no  notice. 

I  havte  shown,  by  numerous  experiments,  many  of  which 
have  been  repeated  before  members  of  this  society,  that 
the  results  obtained,  by  applying  heat  to  the  fusible  sub- 
stance, are  very  different  from  those  stated  by  the  ingenious 
French  chemists,  when  the  operations  are  conducted  in  a 
refined  and  accurate  manner. 

In  proportion  as  more  precautions  are  taken  to  prevent 
moisture  from  being  communicated  to  it,  so  in  proportion 
is  less  ammonia  regenerated ;  and  I  have  seldom  obtained 
as  much  as  ,'„  of  the  quantity  absorbed.  And  I  have  never 
procured  hydrogen  and  nitrogen,  in  the  proportions  in 
which  they  exist  in  ammonia ;  but  there  has  been  always 
an  excess  of  nitrogen. 

The  processes  which  I  have  detailed  in  the  last  Bakerian 
lecture,  and  in  the  appeudix  to  it,  show  this ;  and  they 
likewise  show  that  a  considerable  quantity  of  potassium  is 
always  revived. 

I  have  lately  performed  the  experiments,  in  a  manner 
which  I  proposed,  page  458  of  ine  last  volume  of  the 
Transactions  [Phil.  Mag.  vol.  xxxiv.  p.  344.]  and  the  re- 
sults have  been  very  satisfactory ;  as  far  as  they  relate  to 
the  question  of  the  nature  of  potassium. 

I  employed  a  tube  of  platina  bored  from  a  single  piece, 
which  having  a  stop-cock  and  adaptor  of  brass,  connected 
with  the  mercurial  apparatus,  could  be  used  as  a  retort;  the 
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potassium  was  employed  in  quantities  of  from  three  to  four 
grains,  and  the  absorption  of  the  ammonia  conducted  as 
usual,  in  a  retort  of  glass  free  from  metallic  oxides ;  and  in 
a  tray  of  platina. 

In  some  of  the  processes,  in  which  the  heat  was  rapidly 
applied,  some  of  the  gray  matter,  which  I  have  formerly 
described  as  a  pyrophoriw,  passed  over  in  distillation,  and 
in  these  cases  ihere  was  a  considerable  deficiency  of  hy- 
drogen, as  well  as  nitrogen,  in  ihe  wsults  of  the  experi- 
ment; but  when  ihe  heat  was  very  slowly  raised,  the  loss 
was  much  less  considerable,  and  in  several  cases  I  ob- 
tained more   than    four- fifths  of  the  potassium  which  had 
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the  process,  =- ;] ;  and  ihe  nitrogen  in  the  8'8  cubical  inches 
of  gas  fin  the  <)  —  --2  of  ammonia)  will  be  about  3,  and, 
if  we  estimate  •;>]  uf  hydrogen,  and  *16  of 'nitrogen,  in 
the  -5,  remaining  i:i  the  retort;  there  will  be  very  little 
difference  in  the  results  of  the  analysis  of  ammonia  by 
electricity,  and  by  the  action  of  potassium ;  and  calculating 
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upon  the  tV  of  hydrogen  pre-existing  in  the  tube  and 
adaptors,  the  loss  of  hydrogen  will  be  found  proportionally 
father  greater  than  that  of  nitrogen. 

In  another  experiment  in  which  three  grains  of  potassium 
were  employed  in  the  same  manner,  6*78  cubical  inches  of 
ammonia  were  found  to  be  absorbed,  and  2*48  of  hydrogen 
only  generated.  The  distillation  was  performed,  the  adaptors 
and  tube  being  full  of  common  air :  8  cubical  inches  of 
gas  were  produced ;  and  there  must  have  remained  in  the 
lubes  and  adaptors,  the  same  quantity  of  residual  air  as  in 
the  process  last  described. 

The  8  cubical  inches  of  gas  contained  scarcely  -J-  of  a 
cubical  inch  of  ammonia ;  and  the  unabsorbable  part  de- 
tonated with  oxygen,  in  the  proportion  of  1 1  to  6,  gave  a 
residuum  of  7*5. — The  barometer  was  at  30* 2inv thermo- 
meter at  52°  Fahrenheit.  Dr.  Pearson,  Mr.  Allen,  and 
Mr,  Pepys  were  present  during  the  whole  of  these  opera- 
tions, and  kindly  assisted  in  the  progress  of  them. 

Now  6*78— *4  of  ammonia^ 6*38,  and  this  quantity  of 
gas  decomposed  by  electricity,  would  afford  11*4  of  per- 
manent gas,  consisting  of  2*9  nitrogen,  and  8*5  hydrogen; 
but  there  are  produced  in  this  experiment,  of  hydrogen, 
2*48  in  the  first  operation,  and  4*28  in  the  second,  and 
considering  the  nitrogen  in  the  permanent  gas  as  3*32,  "8 
must  be  subtracted  for  the  common  air;  which  would 
give  2*52  for  the  nitrogen  generated;  and  to  these  must  be 
added,  the  quantity  of  hydrogen  and  nitrogen  in  the  tubes 
and  adaptors. 

The  quantity  of  potassium  regenerated  was  sufficient  to 
produce  2*9  cubical  inches  of  hydrogen. 

Tn  all  experiments  of  this  kind,  a  considerable  quantity 
of  black  matter  separated,  during  the  time  the  potassium 
in  the  tube  was  made  to  act  upon  water. 

This  substance  was  examined.  It  was  in  the  state  of  a 
fine  powder.  It  had  the  lustre  of  plumbago,  it  was  a  con- 
ductor of  electricity.  When  it  was  heated,  it  took  fire  at 
a  temperature  below  ignition ;  and  after  combustion,  no- 
thing remained  but  minutely  divided  platina. 

I  exposed  some  of  it  to  heat  in  a  retort  containing  oxy- 
gen gas;  there  was  a  diminution  of  the  gas;  and  a  small 
quantity  of  moisture  condensed  on  the  upper  part  of  the 
retort,  which  proved  to  be  mere  water. 

I  made  two  or  three  experiments,  with  a  view  to  ascer- 
tain the  quantity  of  this  substance  formed,  and  to  deter- 
mine more  fully  its  nature.  I  found  that  in  the  process  in 
which  from  three  to  four  grains  of  potassium  were  made 
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to  act  upon  ammonia  in  a  vessel  of  platina,  and  afterwards 
distilled  in  contact  with  platina,  there  were  alwavs  from 
four  to  six  grains  of  this  po wrier  formed  ;  bol  I  have  ad- 
vanced no  further  in  determining  its  nature,  than  in  as- 
certaining, that  ii  is  platina  combined  with  a  minute 
quantity  of  matter,   which  affords  water  by  combustion  in 

In  the  processes  on  the  action  of  potassium  and  ammo- 
nia, in  which  iron  tubes  were  used,  as  appears  from  the 
experiments  detailed  in  the  laet  Siberian  lecture,  and  the 
appendix,  (here  is  always  a  loss  of  nitrogen,  a  conversion 
i  portion  of  potassium  into  potash,  and  a  production  of 


hydrogen.  When  copper  t 
gen  bears  a  smaller  proponi 
potassium  is  revived. 

In  these  experiments,  ii 
there  is  little  or  no  loss 
loss  smaller  or  greater  of 

It  will  be  a-ked,  On  * 
pend  f  Docs  the  affinity 
prevent  it  from  gaining 
platina  and  copper  combi 
drogen,  or  its  basts?  ^ 
curacy  in  those  processes, 
to  be  decomposed  ?  The  A™ 
blems  will  be  considered 


llu 


o ployed,  the  hydro- 
nitrogen;  and  more 


i  plalina  has  been  used, 

issium  or  nitrogen  ;  but  a 


which 

.  the  natur 

;   of  am 

new  e 

inquir 

x  peri  m?  ills 

v  is  the  dei 

.     The  . 

chemists;  hut  I 
posed  ;  the  pota 
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these  circumstances  de- 
:ain  metals  for  potassium 
from  ammonia,  and  do 
a  smalt  quantity  of  hy- 
lere  some  sources  of  inac- 
ich  nitrogen  has  appeared 
s  on  of  these  difficult  pro- 

Sart  of  this  lecture,  in 
be  illustrated  by  some 
„F  the  present  part  of  the 
a  part  of  chemical  doctrine, 
and  fundamental  to  a  great  mass  of  rea- 
list by  the  operation  of  potassium  upon 
ot  a  metallic  body  that  is  decompounded 
Ikali,  and  that  the  hydrogen  produced  doe* 
ic  potassium,,  as  is  asserted  by  the  French 
uin  the  ammonia,  as  I  have  always  sup- 
sium  in  the  most  refined  experiments  is 
■iihcr  the  ammonia  nor  its  elements  can 
xcept  by  intioducing  a  new  body,  which 
nud  hydrogen. 

an  experiment  upon  the  action  of  sodium 
h  the  tattle  precautions  as  in  the  experi- 
L-d,  a  tray,  and  the  same  tube  of  platina 


aius  of  sodium  I  found  absorbed  9"l  of  ammonia, 

uduced  about  4-5  of  hydrogen,  and  the  fusible  sub- 

whicb   was  very  similar. to  that  from  potassium, 

distilled, 
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distilled,  did  not  give  off  -^  of  the  ammonia  that  had  dis- 
appeared ;  and  this  small  quantity  I  am  inclined  to  attri- 
bute to  the  presence  of  moisture.  The  permanent  gas  pro- 
duced, equalled  twelve  cubical  inches,  and,  by  detonation 
with  oxygen,  proved  to  consist  of  nearly  two  of  hydrogen 
to  one  of  nitrogen.  Sodium  was  regenerated,  but  an  ac- 
cident  prevented  me  from  ascertaining  the  quantity. 

Whoever  will  consider  with  attention,  the  mere  visible 
phenomena  of  the  action  of  sodium  on  ammonia,  cannot, 
I  conceive,  faii  to  be  convinced  that  it  is  the  volatile  alkali, 
and  not  the  metal,  which  is  decompounded  in  this  process. 

As  sodium  does  not  act  so  violently  upon  oxygen,  as 
potassium ;  and  as  soda  does  not  absorb  water  from  the 
atmosphere,  with  nearly  so  much  rapidity  as  potash,  so- 
dium can  be  introduced  into  ammonia,  much  freer  from 
moisture,  than  potassium.  Hence,  when  it  is  heated  in 
ammonia,  there  is  no  effervescence,  or  at  least  one  scarcely 
perceptible.  Its  tint  changes  to  bright  azure,  and  from 
bright  azure  to  olive  green,  it  becomes  quietly  and  silently 
converted  into  the  fusible  substance,  which  forms  upon 
the  surface,  and  then  flows  off  into  the  tray.  It  emits  no 
elastic  fluid,  and  gains  its  new  form,  evidently,  by  combin- 
ing with  one  part  of  the  elementary  matter  of  ammonia, 
whilst  another  part  is  suffered  to  escape  in  the  form  of 
hydrogen. 

It  will  not  be  necessary  for  me  to  enter  into  a  very  mi- 
nute experimental  examination  of  the  opinion  of  M.  Curau- 
dau,  that  the  metals  of  ihe  alkalies  are  composed  of  the 
alkalies  merely  united  to  charcoal;  the  investigation  upon 
which  he  has  founded  his  conclusions,  is  neither  so  refined, 
nor  so  difficult,  as  that  which  has  been  just  examined. 
This  gentleman  has  been  misled  by  the  existence  of  char- 
coal, as  an  accidental  constituent  in  the  metals  he  employed, 
in  a  manner  much  more  obvious,  than  that  in  which 
MM.  Gay  Lussac  and  Thenard  have  been  misled  by  the 
moisture  which  interfered  with  their  results. 

M.Curaudau  states,  that  when  sodium  is  oxidated,  carbo- 
nic acid  is  formed.  This  I  have  never  found  to  be  the  case, 
except  when  the  sodium  was  covered  by  a  film  of  naphtha. 
I  burnt  two  grains  of  sodium  in  eight  cubical  inches  of 
oxygen :  nearly  two  cubical  inches  of  oxygen  were  absorbed, 
and  soda  in  a  state  of  extreme  dryness,  so  that  it  could  not 
be  liquefied  by  a  heat  below  redness,  formed.  This  soda 
did  not  give  out  an  atom  of  carbonic  acid,  during  its  so- 
lution in  muriatic  acid.  Three  grains  of  sodium  were 
made  to  act   upon  water;  they  decomposed  it  with  the 

Cci  phenomena 
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phenomena  which  I  have  described  in  the  Bakerian  lecture 
for  1B07-  Nearly  *ix  cubical  inches  of  hydrogen  were 
produced.  No  charcoal  separated;  no  carbonic  acid  was 
evolved,  or  found  dissolved  in  the  water.  Whether  the 
metals  of  potash  or  soda  were  formed  by  electricity,  or  by 
the  action  of  ignited  iron  on  the  alkalies,  the  results  were 
the  same.  When  charcoal  is  used  in  experiments  on  po- 
tassium or  sodium,  they  usually  contain  a  portion  of  it  in 
combination;  and  it  appears  from  M.  Curaudau'a  method 
of  decomposing  the  alkalies,  that  his  metals  must  have 
been  carburets  not  of  potash  and  soda,  but  of  potassium 
and  sodiu 


M.  Ritter's  argument 
being  compounds  of  h\ 
This  argument  I  had  ir 
paper  on  the  decompos 
easily  answered.  Sodiu, 
potassium,  and  on  the 
contain  much  more  h 
be  lighter  than  petti 
nearly*,  yet  sodium  is 
portion  of  9  to  7  at  lei 

On  the  theory  whtc1 
is  what  oueht  to  be 
stronger  affinity  for  ox 
dense  it  much  more,  , 
vitv  of  the  combinatioi 

M.  Rittcr  has  stated, 
he  tried  lor  puiducing  pbwnw 
tricity,  tellurium  was  the  only  o 
procure  it.     And  Iiu  states  the  v 

a  circuit  of  cKciricity  is  completed  in  water,  by  means  of 
two  surfaces  of  tellurium,  oxygen  is  given  off  at  the  posi- 
tive surface,  no  hydrogen  at  the  negative  surface,  but  a 
brnwn  powdvr.  w  tm-li  he  regards  as  a  hvdruret  of  tellurium, 
i;  funned  and  soparai.^  from  it;  and  he  conceives  that  the 
reason  why  tellurium  prevents  the  metallization  of  potash 
is,  that  it  h.iP  a  stronger  attraction  for  hydrogen  than  that 
alkali. 

These  circum- tank's  of  the  action  of  tellurium  upon 
water,  are  sn  di  fieri:  ut  from  those  presented  by  the  action 
of  other  niiuls,  that  they  can  hardly  fail  to  arrest  the  at- 
tention of  ehetuieal  inquirers.  1  have  made  some  experi- 
ments on  the  subject,  and  on  the  action  of  tellurium  on 


ir  of  potassium  and  sodium 
is  their  extreme  lightness. 
leasuve-  anticipated,  in  my 
he  earths  j  no  one  is  more 
is  much  more  oxygen  than 
s  of  hydrogenation,  must 
yet  though  soda  is  said  to 
i  proportiou  of  13  to  1J 
tan  potassium  in  the  pro- 

idopted,  this  circumstance 
Potassium  has  a  much 
u  sodium  ;  and  must  con- 
sulting higher  specific  gra- 
sssary  consequence, 
atl  the  metallic  substances 
Jin  hv  negative  Voltaic  elec- 
ne  by  which  he  could  not 
e  very  curious  fact,  that  when 


potassium. 
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potassium,  and  I  find  that  instead  of  proving  that  potassium 
is  a  compound  of  potash  and  hydrogen,  they  confirm  the 
idea  of  its  being  as  yet  like  other  metals  undecom pounded. 

When  tellurium  is  made  the  positive  surface  in  water, 
oxygen  is  given  off;  when  it  is  made  the  negative  surface, 
the  voltaic  power  being  from  a  battery  composed  of  a 
number  of  plates  exceeding  300,  a  purple  fluid  is  seen  to 
separate  fiom  it,  and  diffuse  itself  through  the  water;  the 
water  gradually  becomes  opake  and  turbid,  and  at  last  de- 
posits a  brown  powder.  The  purple  fluid  is,  I  find,  a  so- 
Union  of  a  compound  of  tellurium  and  hydrogen  in  water; 
which,  in  being  diffused,  is  acted  upon  by  the  oxygen  of 
the  common  air,  dissolved  in  the  water,  and  gradually  loses 
a  part  of  its  hydrogen,  and  becomes  a  solid  hydruret  of 
tellurium.  The  compound  of  hydrogen  and  tellurium  pro- 
duced at  the  negative  pole  when  uncombined  is  gaseous  at 
common  temperatures,  and  when  muriatic  acid  or  sul- 
phuric acid  are  present  in  the  water,  it  is  not  dissolved,  but 
is  given  off,  ana  may  be  collected  and  examiued. 

I  acted  upon  potash  by  means  of  a  surface  of  tellurium, 
negatively  electrified,  by  a  part  of  the  large  Voltaic  appa- 
ratus lately  constructed  on  a  new  plan  in  the  laboratory  of 
the  Royal  Institution,  an  account  of  which,  with  figures, 
will  be  found  annexed  to  this  paper.  1000  double  plates 
were  used.  The  potash  was  in  the  common  state,  as  to 
dryness.  There  was  a  most  violent  action,  and  a  solution 
of  the  tellurium,  with  much  heat,  and  a  metallic  mass, 
not  unlike  nickel  in  colour,  was  formed;  which  when 
touched  by  water,  did  not  inflate  nor  effervesce,  but  ren- 
dered the  water  of  a  beautiful  purple  colour,  and  when 
thrown  into  water  entirely  dissolved,  making  a  bright  pur- 
ple tincture.  It  immediately  occurred  to  me,  that  the 
whole  of  the  hydrogen,  which  in  common  cases  would 
have  been  furnished  from  the  decomposition  of  the  water, 
had  in  this  instance  combined  with  the  tellurium,  and  that 
the  telluretted  hydrogen  (if  the  name  may  be  used)  had 
formed  with  the  oxidated  potassium,  i.e.  the  potash,  a 

Eeculiar  compound,  soluble  in  water;  and  this  I  found  to 
e  the  case;  for  on  pouring  a  little  diluted  muriatic  acid 
into  the  mixture,  it  effervesced  violently,  and  gave  a  smell 
very  like  that  of  sulphuretted  hydrogen;  metallic  tellurium 
was  formed  where  it  came  in  contact  with  the  air,  and 
muriate  of  potash  was  found  dissolved  in  the  mixture. 

It  seemed  evident  from  this  fact,  that  in  the  action  of 
tellurium  negatively  electrified  upon  potash,  potassium  was 

produced 
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produced  as  in  all  other  cases,  and  that  it  combined  with 
[he  tellurium,  and  formed  a.  peculiar  alloy  ;  and  this  opinion 
was  further  confirmed,  by  I  he  immediate  action  c.f  potas- 
sium upon  tellurium.  When  these  metals  were  gently 
heated  in  a  retort  of  green  glass,  filled  with  hydrogen  gas, 
they  com tii tied  with  great  energy,  producing  most  vivid 
heat  and  light,  and  they  composed  an  alloy  of  a  dark  cop- 
per hue,  brittle,  infusible  at  a  heal  below  redness,  and 
possessing  a  crystalline  fracture.  When  (he  tellurium  was 
in  excess  in  this  mixture,  or  even  nearly  equal  to  the  po- 
tassium in  quantity,  no  hydrogen  was  evolved  by  the  action 
of  the  alloy  upon  water;  but  the  compound  of  tclluretted 
hydrogen    and   potash    «a  ed,    which   remained  dis- 

solved in  the  fluid,  and    \  ^as  easily  decomposed    by 

an  acid. 

The  verv  intense  affinity  tassium  and  tellurium    for 

each  other,  induced  me  tr  five  that  the  decomposition 

of  potash  might  be  easily  d,  by  acting  on  the  oxide 

of  tellurium  and  potash  at  me  time,  by  heated  char- 

coal;  and  I  soon  proved  U  is  was  the  case.     About 

100  grains  of  oxide  of  tell  ,  and  20  of  potash,  were 

mixed  with  12  grains  of  irnt  charcoal  in  powder, 

and  heated   in  a  green  gl  rt  j  before  the   retort   be- 

came  red   there  was  a  vi  tion,  much  carbonic   acid 

was  given  off,  a  vivid  Ugh  -...•ed  in  the  retort,  and  there 
was  found  in  it  the  alloy  i  irium  and  potassium. 

In  attempting  to  reduc  ixide  of  tellurium  by  char- 

coal,  which  Mr.  Hatch*  the  kindness  to  give    me 

for  the  purposes  of  these  experiments,  and  which  must 
have  been  precipitated  by  potash,  or 'from  a  solution  in 
potash,  1  fuiuid  tli.it  a  sufficient  quantity  of  alkali  adhered 
to  it,  even  alter  it  had  been  well  washed,  to  produce  an 
alloy  of  potassium  and  tellurium  ;  but  in  this  alloy  the 
potassium  was  in  very  small  quantity.  It  was  of  a  steel 
gray  colour,   very  brittle,  and  much  more  fusible  than  tel- 

I  shall  not  arrcit  the  progress  of  discussion,  by  entering 
at  present  into  a  minute  detail  of  the  properties  of  the 
air  [for  in  compound  of  tellurium  and  hydrogen;  I  shall 
mention  merely  some  of  its  most  remarkable  qualities, 
and  agencies,  which,  as  will  be  shown  towards  the  close 
of  this  paper,  tend  to  elucidate  many  points  immediately 
connected  with  the  subject  in  question.  The  compound 
of  tellurium  and  hydrogen  is  more  analogous  to  sulphuret- 
ted hydrogen,  than  to  any  other  body.    The  smell  of  the 

two 
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two  substances  is  almost  precisely  the  same*'.  Its  aqueous 
solution  is  of  a  claret  colour ;  but  it  soon  becomes  brown, 
and  deposits  tellurium,  by  exposure  to  air.  When  disen- 
gaged from  an  alkaline  solution  by  muriatic  acid,  it  reddens 
moistened  litmus;  but  after  being  washed  in  a  small  quan- 
tity of  water,  it  loses  this  property ;  but  in  this  case  like- 
wise it  is  partially  decomposed  by  the  air  in  the  water;  so 
that  it  is  not  easy  to  say,  whether  the  power  is  inherent  in 
it,  or  depends  upon  the  diffusion  of  a  small  quantity  of 
muriatic  acid  through  it.  In  other  respects,  it  resembles 
a  weak  acid,  combining  with  water,  and  with  the  alkalies. 
It  precipitates  most  metallic  solutions.  It  is  instantly  de- 
composed by  oxymuriatic  acid,  depositing  a  film,  at  first 
metallic,  but  which  is  soon  converted  into  muriate  of 
tellurium  f. 

As  arsenic  has  an  affinity  for  hydrogen,  it  occurred  to 
me  as  probable,  that  it  would  present  some  'phenomena 
analogous  to  those  offered  by  tellurium,  in  its  action  upon 
potassium,  and  in  its  operation  upon  water,  when  electri- 
fied. 

Arsenic  made  the  negative  surface,  in  water,  by  means 
of  a  part  of  the  new  battery,  containing  600  double  plates, 
became  dark-coloured,  and  threw  down  a  brown  powder ; 
but  it  likewise  gave  off  a  considerable  quantity  of  inflam- 
mable gas. 

Arsenic  negatively  electrified  in  a  solution  of  potash, 
likewise  afforded  elastic  matter  ;  but  in  this  case  the  whole 
solution  took  a  deep  tint  of  brown,  and  was  pellucid;  but 
it  became  turbid,  and  slowly  deposited  a  brown  powder,  by 
the  action  of  an  acid.     When  arsenic  was  made  the  nega- 

•  In  some  experiments,  made  on  the  action  of  tellurium  and  potassium,  in 
the  laboratory  of  my  friend  John  George  Children,  esq.  of  Tuubridge,  in 
which  Mr.  Children,  Mr.  Pepys,  and  Mr.  Warburton  co-operated,  the  ana- 
logy between  the  two  substances  struck  us*  so  forcibly,  as  for  some  time  to 
induce  us  to  conceive  that  tellurium  might  contain  sulphur y  not  manifested 
in  any  other  way  but  by  the  action  of  Voltaic  electricity,  or  by  potassium  j 
and  some  researches  made  upon  the  habitudes  of  different  metallic  sul- 
phurets,at  the  Voltaic  negative  surface,  rather  confirmed  the  suspicion  ;  for 
most  of  the  sulphurets  that  we  tried,  which  were  conductors  of  electricity, 
absorbed  hydrogen  in  the  Voltaic  circuit.  The  great  improbability,  how- 
ever, of  the  circumstance  that  sulphuric  acid,  or  sulphur  in  any  state  of  oxy- 
genation could  exist  in  a  metallic  solution,  which  was  not  manifested  by  the 
action  of  barytes,  induced  me  to  resist  the  inference ;  and  further  researches, 
made  in  the  laboratory  of  the  Royal  Institution,  proved  that  the  substance 
in  question  was  a  new  and  singular  combination. 

f  From  the  results  of  one  experiment  which  I  tried,  it  seems  that  tel- 
lurium, merely  by  being  heated  strongly  in  dry  hydrogen,  enters  into  com- 
bination  with  it.  An  accident  prevented  me  from  ascertaining  whether  the 
compound  so  formed,  is  exactly  the  same  as 'that  described  in  the  text. 
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live  surface,  in  contact  with  solid  potash,  an  alloy  of  arsenic 
and  potassium  was  formed, of  a  dark  gray  colour,  and  per- 
fectly metallic  ;  it  gave  off  ar3eniuretted  hydrogen  by  tti* 
action  of  water  with  inflammation,  and  deposited  a  brown 
powder. 

When  potassium  and  arsenic*  were  heated  together  in 
hydrogen  gas,  they  combined  with  such  violence  as  to  pro- 
duce the  phenomena  of  inflammation,  and  an  alloy  was 
produced  of  the  same  kind  as  that  formed  by  means  of  the 
Voltaic  battery. 

As  tellurium  and  arsenic  both  combine  with  hydrogen, 
it  appeared  to  me  probable,  that  by  the  action  of  alloys  of 
potassium,  with  teHuriuir 
some  new  phenomena  wo 
Still  further  proofs  of  the  <•-• 
kali,  in  this  process  affordi 


the  case. 

When  the  easily  fusibl 
sium,  in  small  quantity,  w 
face  lost  its  metallic  spl 
was  formed,  which  gave 
the  elastic  fluid,  which 
consisted  of  four-sixths 
hydrogen,  as  in  the  case 

The  alloy  of  arsenic  and 
ammonia,  likewise  prodti'- 
nitrogen  ;  so  lha:  -t  it  be 
volatile  alkali,  is  <lecontp 


arsenic,  upon  i 
e  obtained,  and  probably, 
position  of  the  volatile  al- 
d  this  I  found  was  actually 


of  tellurium  with  potas- 
nted  in  ammonia,  the  sur- 
,  and  a  dark  brown  mailer 
ia  by  exposure  to  air;  and 
neiated  in  this  operation, 
sn,  instead  of  being  pure 
ction  of  potassium  alone, 
ssium,  by  its  action  upon 
gas  which  was  principally 
hat  the  metal,  and  not  the 
1  processes  of  this  kind,  it 


must  be  Liniii;V:nl  m  some  cases'  as  a  compound  of  nitro- 
gen, .-.rul  in  o'hirs  a  compound  of  hydrogen ;  which  are 
contradictory  :is«utt>piinns. 

Nunc  of  the  chemists-  who  have  speculated  upon  the 
imapt.  aril  !-:,iiio:<r'ii  tiion  of  potash,  as  far  as  my  know- 
ledge cxuiiuS,  ha><;  L:uught  forward  any  arguments  of 
amiljsis,  or  MnJusis.  Their  reasonings  have  been  found- 
ed, either  upon  distant  analogies,  or  upon  experiments   in 


,    clout  experiment  of  Cadet,  nf  the  production  of 

instillation  of  aeetite  of  potaih,  »nj  white  oiidr 

t  lieni.  tom.viii.  p.  1ST,  I  conceived  it  probable, 

-i  volatile  alloy  of  potassium  and  arsenic.     But 

■  .-.  -i  I  find,  thai  though  potaih  is  decompounded 

volatile  substance  is  not  an  alloy  of  potmtium, 

■  .cnic,  probably  with  hydrogen.      The  gase* 

1  nen  off  in  tlilu  operation,  are  peculiar.    Their 

I  liey  are  inflammable,  and  seem  to  contain  char- 

whether  they  are  mixtures  of  various  gases, 

.i  ,iot  at  present  able  to  decide, 

which 
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which  agent,  which  they  did  not  suspect  were  concerned. 
No  person,  I  believe,  has  attempted  to  show  that  when 
potassium  or  sodium  is  burnt  in  oxygen  gas,  water  is  formr 
ed,  or  that  water  is  generated  when  potassium  decompose! 
any  of  the  acids  *;  and  no  one  has  been  able  to  form  potas- 
sium, by  combining  hydrogen  with  potash.  I  stated  in 
the  Bakerian  lecture  for  1807,  that  when  potassium  ancj 
sodium  were  burnt  in  oxygen  gas,  the  pure  alkalies  were 
formed  in  a  state  of  extreme  dryness;  and  that  100  parts 
of  potassium  absorb  about  18  parts  of  oxygen,  and  100 
parts  of  soda  about  34  parts.  Though,  in  the  experiments 
from  which  these  deductions  were  made,  very  small  quan- 
tities only  of  the  materials  were  employed ;  yet  still,  from 
frequent  repetitions  of  the  process,  I  hoped  that  they  would 
approach  to  accuracy ;  and  I  am  happy  to  find  that  this 
is  the  case ;  for  the  results  differ  very  little  in  some  ex- 
periments which  I  have  made  upon  considerable  portions 
of  potassium  and  sodium,  procured  by  chemical  decom- 
position. 

When  potassium  is  burnt  in  trays  of  platina,  in  oxygen 
gas  that  has  been  dried  by  ignited  potash,  the  absorption 
of  oxygen  is  about  44  °f  a  cubical  inch  for  every  grain  of 
the  metal  consumed ;  and  when  sodium  is  burnt  in  a  si- 
milar manner,  about  a  cubical  inch  is  taken  up  for  every 
grain  f. x  The  alkalies  so  forjned,  are  only  imperfectly  fu- 
sible at  a  red  heat;  and  do  not,  like  the  easily  fusible  alka- 
lies, give  indications  of  the  presence  of  moisture. 

M.  D'Arcet  has  shown  ny  some  very  well  conducted 
inquiries,  that  potash  and  soda  J,  in  their  common  state, 
contain  a  considerable  proportion  of  water;  and  M.  Ber- 

*  When  in  October  1807,  I  obtained  a  dark-coloured  combustible  sub- 
stance from  boracic  acid,  at  the  negative  pole  in  the  Voltaic  circuit,  I  con- 
cluded that  tine  acid  was  probably  decomposed,  according  to  the  common 
law- of  electrical  decomposition.  In  March  1808,  I  made  further  experi- 
ments on  this  substance,  and  ascertained  that  it  produced  acid  matter  by 
combustion;  and  I  announced  the  decomposition  in  a  public  lecture  de- 
livered in  the  Royal  Institution  March  12.  Soon  after  I  heated  a  small 
quantity  of  potassium,  in  contact  with  dry  boracic  acid,  no  water  was  given 
off  in  tne  operation,  and  I  obtained  the  same  substance  as  I  had  procured 
by  electricity.  MM.  Gay  Lussac  and  Thenard  have  likewise  operated  upon 
boracic  acid,  by  potassium,  and  they  conclude  that  they  have  decompounded! 
it ;  but  this  does  not  follow  from  their  theory,  unless  they  prove  that  water 
is  given  off  in  the  operation,  or  combined  with  the  borate  of  potash:  the 
legitimate  conclusion  to  be  drawn  from  the  processes,  on  their  hypothesis, 
was,  that  they  had  made  a  hydruret  of  boracic  acid. 

f  The  quantities  of  gas  given  out  by  the  operation  of  water,  are  in  a  si- 
milar ratio.  See  page  43  of  the  last  Bakerian  lecture  [Phil.  Mag.  vol.  xxxiii, 
p.  432,]  and  page  26  of  this  paper  [p.  407sand  408  preceding.] 

|  Annates  de  Chimie,  Nov.  1808,  page  1?5. 
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thollet  concl mil's,  that  100  parts  of  potash,  that  have  been 
kept  for  some  lime  in  fusion,  contain  I3-S9  parts  of  water, 
which  is  lost  when  the  alkali  enters  into  combination  with 
muriatic  acid;  and  the  same  sagacious  observer,  from  some 
very  minute  experiments,  infers,  that  muriate  of  potash, 
which  has  been  ignited,  contains  in  the  100  parts  6t>"66 
potash,  and  33\- 1  muriatic  acid,  a  determination  which 
differs  very  little  from  that  of  Bucholz. 

To  determine  the  relation  of  the  dryness  of  the  potash, 
formed  from  potassium,  to  that  which  has  been  considered 
as  freed  from  the  whole  or  the  greatest  part  ot  its  water,  in 
muriate  of  potash,  I  made  several  experiments,  I  first  at- 
tempted to  convert  a  certain  quantity  of  nota-snnn  into 
potash,  upon  the  surface  of  liquid  muriatic  acid  ;  but  in 
this  case  the  heat  was  so  in  nse,  and  hydrogen  holding 
potassium  in  solution  was  dii  ngayed  with  so  much  ra- 
pidity, that  there  wast  a  cons;  arable  loss  of  alkali ;  yet 
even  under  these  circumstances-  I  obtained  from  ten  parts 
of  potassium  17*5  of  dry  mur  itc  of  potash.  The  most 
successful  and  the  only  mode  \  liich  I  employed,  that  can 
be  entirely  depended  upon,  wa=  that  of  converting  potas- 
sium into  muriate  of  potash]  in  muriatic  acid  gas.  1  shall 
give  the  results  of  two  experiments  made  in  this  manner; 
five  grains  of  potassium  inserted  in  a  tray  of  platina,  were 
made  to  act  upon  19  cubical  inches  of  muriatic  acid  gas, 
that  had  been  exposed  to  muriate  of  time;  by  the  appli- 
cation of  a  genile  heat,  the  potassium  took  fire,  and  burnt 
with  a  beautiful  red  light *j  and  the  whole  mass  appeared 
in  igneous  fusion  ;  a  little  muriate  of  potash  in  the  state  of 
a  while  pi  null  r,  -i, Mimed  and  collected  in  the  top  of  the 
vessel  in  which  the  experiment  was  made.  Nearly  1-* 
cubical  ineln>  of  muriatic  acid  gas  were  absorbed,  and 
about  five  of  hydrogi-n  were  produced.  The  increase  of 
weight  of  tiie  hay  was  about  4-5  grains;  and  it  did  not 
lose  any  weigh!  by  bung  ignited. 

Tin  second  experiment  was  conducted  with  still  more 
Eight  grains  of  potassium  were 


22  cubical  inches  of  muriatic 


I  gas 


:  potassium  burnt  with  the  same  bril- 
liant | ■|ia,iMineiia  as  in  the  last  experiment,  and  the  in- 
crease of  wughi  of  the  tray  was  65  grains.  The  muriate, 
ut  puia^h  was  kepi  for  some  minutes  in  fusion  in  the  tray, 
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till  a  white  fume  began  to  rise  from  it,  but  it  did  not  lose 
the  7V  of  a  grain  in  weight.  After  the  muriate  of  potash 
had  been  washed  out  of  the  trav,  and  it  had  been  cleaned 
and  dried,  it  was  found  to  have  lost  about  a  third  of  a 
grain,  which  was  platina  in  a  metallic  state,  and  that  had 
alloyed  with  the  potassium  where  it  was  in  contact  with 
the  tray,  during  the  combustion.  There  was  no  appearance 
of  any  water  being  separated  in  the  process.  A  little  mu- 
riate of  potash  sublimed ;  this  was  washed  out  of  the  re- 
tort, and  obtained  by  evaporation :  it  did  not  equal  j-  of 
a  grain. 

Now  if  the  data  for  calculation  be  taken  from  this  last 
experiment,  8  grains  of  potassium  will  combine  with  1»4 
grains  of  oxygen,  to  form  9*4  grains  of  potash,  and  6*6— 
l'4=5-2,  the  quantity  of  muriatic  acid  combined  with  the 
potash,  which  would  give  in  the  100  parts  in  muriate  of 
potash,  35'6  of  acid,  and  64'4  of  potash;  but  35'6  of 
muriatic  acid,  according  to  M.  Berthollet's  estimation, 
would  demand  71*1  of  alkali,  in  the  state  of  dryness  in 
which  it  exists  in  muriate  of  potash,  and  71-1  —  64*4= 
6*7—  so  that  the  potash  taken  as  a  standard  by  M.  Ber- 
thollet,  contains  at  least  9  per  cent,  more  water  than  that 
existing  in  the  potash  formed  by  the  combustion  of  potas- 
sium in  muriatic  acid  gas,  which  consequently  may  with 
much  more  propriety  be  regarded  as  the  dry  alkali  *. 

After  these  illustrations,  I  trust  the  former  opinion* 
which  I  ventured  to  bring  forward,  concerning  the  me- 
tals of  the  fixed  alkalies,  will  be  considered  as  accurate, 
and  that  potassium  and  sodium  can  with  no  more  pro- 
priety be  considered  as  compounds,  than  any  of  t"he 
common  metallic  substances;  and  that  potash  and  soda, 
as  formed  by  the  combustion  of  the  metals,  are  pure  me- 
tallic oxides,  in  which  no  water  is  known  to  exist. 

Thess  conclusions  must  be  considered  as  entirely  inde- 
pendent of  hypothetical  opinions,  concerning  the  existence 
of  hydrogen  in  combustible  bodies,  as  a  common  principle 
of  inflammability,  and  of  intimately  combined  water ,  as  an 
essential  constituent  of  acids,  alkalies,  and  oxides  :  thr  part 
of  the  inquiry  I  shall  reserve  for  the  conclusion  of  the 
lecture,  and  I  shall  first  consider  the  nature  of  the  metal  of 
ammonia,  and  the  metals  of  the  earths. 

[To  be  continued.] 

*  Consequently  M.  Berthollet's  fused  potash  must  contain  nearly  23  per 
cent,  of  water.  From  my  own  observations  I  am  inclined  to  believe,  tnat 
potash  kept  for  tome  time  in  a  red  heat  contains  16  or  17  percent,  of  wa- 
ter, taking  the  potash  formed  by  the  combustion  of  potassium  as  the  dry 
standard. 

LXII.  01. 
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LXII.  Observation1!  respecting  a  Ncu-  Scale  for  the  Ther- 
mometer.    By  Richard  Walker,  Est},  of  Oxford. 

J.  here  are  four  different  thermometers  in  use  at  this 
lime,  viz.  Fahrenheit's,  Reaumur's,  Celsius's,  and  De 
l'lsle's. 

Fahrenheit's  scale,  which  is  used  inGreatBritain,  lias  the 
xero,  or  commencement  of  the  scale,  placed  at  32  degrees  be- 
low the  freezing  point,  and  313  U  the  boiling  point  of  water. 
Reaumur's,  ur  ihe  French  scale,  modified  by  De  Luc,  in 
which  the  o  is  placed  at  the  freezing  point,  and  from  thence 
to  the  boiling  point  are  80  dt       »•• 

Celsius's  scale  is  used  in  &  len;  in  this  0  is  placed  at 
the  freezins  point,  and  from  ence  to  the  boiling  point 
are  100  degrees. 

De  PIsle's  scale  is  used  i  ssla;  in  which  0  is  placed 
at  the  boiling  point  of  wati  I  the  frcezine  point  is  150. 

With  respect  to  Fahrent  icale,  it  may  De  considered, 

now,  as  having  no  foundai.—  whatever  in  any  principle, 
and  is  in  fact  upon  that  ac  at  universally  disapproved 
of,  and  evidently  upon  the  d        le. 

Reaumur's  scale,  and  otht  a  which  the  freezing  point 
of  water  has  been  adopted  r  placing  the  0,  or  com- 
mencement of  the  scale,  has  Wen  hitherto  deemed  the  least 
objectionable,  on  account  of  its  being  an  invariably  filed 
point. 

In  the  construction  of  the  nometers  Iwo  fixed  points 
are  required  :  accordingly,  the  scales  of  all  thermometers 
have  hnhcrto  hem,  and  probably  ever  will  be,  adjusted  by 
means  trflhc  Frcezhtd  and  boiling  points  of  water;  the  latter, 
as  i-  well  known,  being  an  equally  fixed  point  with  the 
former,  under  certain  circumstances  well  known  to  the 
philosopher  and  the  artist. 

Th:  freezing  ami  boiling  points  of  water,  then,  may  be 
considered  as  applicable  only  to  the  due  Arrangement  of 
the  proportions  and  precision  of  a  thermometncal  scale, 
and  consequently  litlier  of  them  until  for  ihe  place  of  com- 
mon ement  of  it :  hence  the  place  where  0  should  be 
placed  is  yet  a  desideratum. 

Considering  the  thermometer  as  a  measure  of  heat,  leav- 
ing the  negative  term  cold  out  of  the  question,  the   pro- 
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per  place  for  0  would  undoubtedly  be  that  point  at  which 
neat  commences ;  but  the  physical  causes,  which  are  knpwn 
to  exist,  to  prevent  that  point  being  ever  ascertained,  ex- 
dude  entirely  the  hope  of  fixing  it  there ;  to  say  nothing 
of  the'  inconvenience  which  must  arise  from  the  scale  be- 
ing incumbered  with  a  multiplicity  of  figures,  ~at  that  part 
which  is  most  familiar  and  in  most  frequent  use. 

Hence  we  are  under  the  necessity  here,  as  in  many  other 
instances,  of  using  the  positive  and  negative  signs. 

Having  been  for  a  very  long  time  engaged  in  thennome- 
trical.  experiments  and  observations, — the  imperfection  of 
all  the  scales  in  use,  and  the  consequent  dissatisfaction  of. 
various  persons  respecting  them,  frequently  occurred  to  me; 
and  it  is  long  since  that  I  was  impressed  with  the  opinion, 
strengthened  by  that  of  several  of  my  friends,  of  the  pre- 
ference which  was  due  to  the  one  I  am  now  about  to  men- 
tion. 

It  has  been  ascertained  by  physiologists  as  a  fact,  and 
of  which  I  have  perfectly  satisfied  myself,  by  repeated  ex- 
periments on  others  as  well  as  myself,  that  62  of  Fahren-* 
heit  is  that  point  at  which  the  human  body  in  a  state  of 
health  is  unconscious  of  either  heat  or  cold,  that  is,  in  a 
state  of  rest,  or  when  free  from  any  considerable  bodily 
exertion ;  and  this  is  really  the  case  at  all  seasons  of  the 
year,  in  this  climate,  and  probably  in  all  other  climates;  for 
the  temperature  of  the  human  body,  or  blood  heat,  as  it  is 
called,  is  determined  every  whereto  be  98,  and  it  has  been 
found  that  the  vital  functions  have  the  power  of  regulating 
the  sensation  of  heat;  so  that  any  temperature  above  62 
of  Fahrenheit,  under  ordinary  circumstances,  shall  give  a 
sensation  of  lieat,  and  any  temperature  below  G2  of  Fahren- 
heit a  sensation  of  cold  *• 

*  Dr.  Cullen,  in  speaking  of  the  influence  of  temperature  on  the  human 
body  in  this  climate,  says:  "  If  the  temperature  at  any  lime  applied  is  under 
62  aegrees,  every  increase  of  temperature  applied  will  give  a  sensation  of 
heat;  but  if  the  increase  of  temperature  does  not  arise  to  6 2  degrees,  the 
sensation  produced  will  not  continue  loag,  but  be  soon  changed  to  a  sen- 
sation of  cold.  In  like  manner,  any  temperature  applied  to  the  human 
body  lower  than  that  of  the  body  itself,  gives  a  sensation  of  cold ;  but  if 
the  temperature  applied  does  not  go  below  62  degrees,  the  sensation  of 
cold  will  not  continue  long,  but  be  soon  changed  to  a  sensation  of  heat." 
(Julian's  Practlce*of  Physic,  vol.  i.  1 784,  p.-  9f ,  92. 

This  point  is  so  nicely  balanced,  and  so  accurately  just,  viz.  at  36  degrees 
below  blood-heat,  or  98,  that  a  variation  .of  one,  or  at  most  two  degrees, 
above  or  below  that  point,  actually  produces  a  sensation  of  heat  or  cold;  and 
which,  by  experiment  properly  made,  would  be  found  to  be  equally  the  case 
in  the  torrid  and  frigid  zone  as  in  temperate  climates :  hence  this  point  may 
be  considered  as  the  actual,  or  natural  nought,  with  respect  to  heat  and  cold 
«n  the  thermometer. 

Vol.  35.  No.  146.  June  1810,  D  d  Upon 
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Upon  this  principle  the  present  Bcale  is  founded,  whicfj 
T  cannot  help  thinking  i$  perfectly  unexceptionable,  being 
fi\eil  0:1  an  unalterable  basis;  anil  that  in  a  thermometer 
thus  con  ■sir-acted.  Hurl.-  will  be  ever  a  coincidence  in  the 
cen'ral  point  (if  this  thermometer  with  that  precise  tem- 
]■)■■[  ilm ■.■  which  is  most  congenial  to  the  feelings  of  the 
litini:ih  bo,!v ,  and  prove  universally  and  permanently  a 
coitivI  sl.-i-uhml  for  reference,  and  consequently,  I  should 
think,  renter  iliis  instrument  more  intelligible  and  interest- 
ing, and  of  coarse  more  extensively  useful. 

Willi  respect  to  the  divisions,  I  adopted  those  of  Fah- 
renheit from  an  opinion  of  that  being  the  fittest,  consider- 
ing those  of  Reaumur,  the  ™« .itigrade,  &c.  as  being  too 
few,  and  decimal  divisions  ur.      :essary  in  a  ihcrmometrical 

sing  placed  at  62°  of  Fah- 
:,  and  minus  30^  the  freez- 
rher  points  on  Fahrenheit's 
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:  .ion  above  30,  or  the  freezing  point; 
1'  completed  by  marking  in  llie  tenths 
■ontiuuing  the  graduation  to  any  dc- 

wlio  I   believe  was  the  person  that 
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he  had  produced  by  a  mixture  t>f  ice  and  salt,  which  he 
at  that  time  believed  to  be  the  greatest  degree  of  cold  in 
nature  *. 

There  is  no  scale  which  I  have  met  with,  which  seems 
to  have  been  founded  upon  the  principle  I  have  adopted  : 
thermometers  indeed  have  been  constructed  in  England, 
for  particular  purposes,  in  which  0  was  placed  at  what  was 
supposed  to  be  the  middle  state  of  the  air  in  this  climate; 
but  this  principle  is  of  too  local  and  vague  a  nature  to 
merit  attention. 

I  know  of  one  objection,  only,  which  can  be  started 
against  the  adoption  of  the  alteration  in  the  scale  I  have 
proposed,  viz.  the  too  frequent  occasion,  as  might  be 
urged,  for  the  use  of  the  plus  and  minus  characters  ;  but 
the  fact  is,  that  in  a  'scale  founded  upon  this  principle, 
there  is  less  occasion  than  ever  for  the  use  of  either  of 
them,  as  must  be  apparent'  to  any  one  upon  the  least  re- 
flection. 

For  meteorological  observations  this  scale  will  be  parti- 
cularly appropriate ;  the  zero  in  this  instance  being  the 
mean  temperature  of  the  greatest  heat  and  greatest  cold 
experienced  in  the  hottest  and  coldest  climates,  collectively 3 
as  well  as  in  the  temperate  ciimatesf. 

At  Quito  in  Peru,  which  is  peculiarly  situated  between 
the  extremes  of  heat  and  cold,  the  temperature  of  the  air 
is  uniformly,  or  with  very  little  variation,  throughout  the 
year  at  62  of  Fahrenheit;  and  this  is  considered  to  be  the 
healthiest  spot  in  the  world  J. 

If  we  had  no  means  of  correcting  or  regulating  the  tem- 
perature of  our  apartments  by  fire,  we  should  find  a  few 
degrees,  viz.  ten  beloiu  the  point  of  62,  much  more  un- 
comfortable than  the  same  difference  above  62;  and  in  a 
difference  of  thirty  degrees  from  that  point  the  cold  would 
be  intolerable,  in  the  first  instance;  whereas  at  thirty  above, 
no  considerable  inconvenience  is  experienced  :  but  the  dif- 
ference would  be  exactly  the  inverse  of  each  other,  wer£  it 

*  Sir  Isaac  Newton's  thermometer  was  constructed  in  1701,  and  Fah- 
renheit^ in  1724. 

f  In  some  parts  of  Africa  the  thermometer  rises  sometimes  up  to  112  a  love 
62  of  Fahrenheit,  viz.  174,  and  in  some  parts  of  North  America  it  some- 
times sinks  to  112  below  62  of  Fahrenheit,  viz.  —50.  A  similar  circumstance 
takes  place  in  the  temperate  or  middle  climates  ;  thus  in  England  the  ther- 
mometer rises  sometimes  to  126,  and  sometimes  sinks  to  —  2,  viz.  a  dif- 
ference, each  way,  of  64  degrees. 

|  The  mean  annual  temperature  of  Quito  is,  62;  and  the  utmost  limits 
of  variation  throughout  the  year  are  from  three  or  four  degrees  below  that 
point,  to  as  many  degrees  above  it. 
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not  that  the  humai 
the  animal  cecnnoi 
rather  of  diminishi 

tain  extent. 

My  chief  object  in  the  present  paper  has  been  to  infurce 
the  propriety  of  the  alteration  sngge-icil,  in  the  place  of 
the  xero  in  a  the  rmo  metrical  scale.  With  respect  to  the 
fill fst  mode  of  division  to  be  adopted,  I  have  preferred! 
that  of  Fahrenheit,  for  the  reason  above  stated;  but  since 
the  mode  of  decimal  divisions  seems  at  the  present  time 
to  be  gaining  ground,  I  have  exhibited  a  scale  of  the  centi- 
grade division  likewise  in  the  annexed  table.    (Sec Tab.  II.) 


It  will  he  appai 
sion  in  the  stead  of  Fah 
ference,  occasional  lv,  an. 
them  ;  but  as  the  three  I 
so  slight  a  variation  it)  t 
quence;  and  indeed  all' 
curate  upon  any  uniform 
which  quicksilver  freezes 
}  of  Fahrenheit,  bat  is  r 

There  are  four  diilen 
I  should  recommend  to  I 
viz.  1st,  a  portable  scan 
2dly,  one  for  ordinary  m. 
extending  from  —  70  I 
+  I50t;  and4thly,  at. 
tending  from  —  162  to  -f-»> 

I  flatter  m\--!f  that  I  have  adduced  sufficiently  satisfac- 
tory reasons  for  ihv  adoption  of  the  stale  1  have  here  fiug- 
gc-iird;  and,  wht.n  the  usual  prejudices  for  an  old  sy- 
stein  have  subsid.il,  and  the  apparently  insurmountable 
dilheultii.-  at  tend  nig  'he  introduction  of  a  new  one  are  con- 
qm  red,  that  ;!ie  one  I  have  now  offered  to  consideration 
will  be  admitted  to  1>.  perfectly  reconcikable  in  a  philoso- 
phies! vi.w;  i.inv .'. ■•  t:t  and  useful  in  application;  no! 
liable  to  hi'  .'iV;  -.  (!  "n  new.  discoveries  or  fresh  theories  inj 
Inline;  r.m',  in  -:  at*.   ■  scale  dictated  as  it  were  by  nature, 


iting  the  centigrade  divi- 
that  there  win  be  a  dif- 
>  to  4fdof  a  degree,  between 
loiiits  correspond  precisely, 
rs  in  of  little  or  no  conse- 
nts cannot  be  perfectly  ac- 
thus,  the  precise  point  at 
iseerlaincd  to  be  —  3S  and 
it  r39. 

irtionsofthc  scale,  which 
ccording  to  circumstances  j 
iing  from  —30  to  +30  j 
igical  use  in  this  climate, 
*;  3dly,  from  — 100  to 
eter  of  coloured  alcohol,  ex- 


w  <:'d  be  particularly  useful 


to  alcohol  I.-.  :.h, -rr..Mii»!»n.  a«  far  ai  it* 
■ :  Imf.  piinripally,  lnviute  i|  h  fouutf  la  bo 
l>)  htMi  iluaAohuliSi  ipuii. 

P.S.— B«- 
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P.  S. — Before  I  became  acquainted  with  the  circum* 
stance  which  induced  me  to  adopt  the  scale  which  I  have 
now  proposed,  I  endeavoured,  with  a  view  of  pla  ing  the 
Eero  at  the  lowest  natural  point,  to  obtain,  by  inference, 
the  utmost  degree  of  natural  cold. 

In  order  to  effect  this,  1  formed  the  following  table, 
which  is  deduced  from  Mr.  Kirwan's  table  of  the  mean 
annual  temperature  of  every  latitude;  in  which,  of  course, 
the  latitudes  within  nine  or  ten  degrees  of  the  pole  were 
deduced,  like  mine,  by  inference  drawn  from  the  others : 
and  I  presume,  by  comparing  the  results  in  this  tabic  with 
actual  observations  as  far  as  these  have  gone,  they  will  be 
found  to  accord  sufficiently,  to  show  that  the  principle  I 
have  adopted,  in  deducing  the  results,  may  be  relied  on. 
(See  Tab.' I.) 

Hence  it  appears,  if  the  results  in  this  table  are  admitted 
1o  be  correct,  that  the  scale  would  commence  at  68  de- 
grees below  the  present  0  of  Fahrenheit,  or  100  degrees 
below  the  freezing  point  of  water;  and  that  any  greater 
-degree  of  cold  than  this,  which  already  has  or  may  here* 
after  be  produced  by  art,  would,  alone,  require  the  minus 
sign. 

The  greatest  degree  of  artificial  cold,  hitherto  upon  re- 
cord  is  —91  of  Fahrenheit:  how  far  future  experiments 
may  carry  this  point,  or  whether  there  be  a  finite  point  at- 
tainable by  art,  is  perhaps  impossible  to  say. 

Knowing  that  cold  is  produced  by  adding  snow  to  alco~ 
/to/,  and  presuming  that  alcohol  is  the  last  liquid  in  nature 
which  would  freeze,  or  whose  power  of  producing  cold 
with  ice  reaches  to  a  lower  temperature  than  any  other 
substance,  I  formerly  entertained  a  hope  of  ascertaining 
the  ultimate  point  to  which  this  could  possibly  be  carried ; 
tut  partly  on  account  of  the  difficulties  of  such  an  under* 
taking,  but  more  especially  in  consequence  of  other  pressing 
avocations  which  deprive  me  of  the  opportunity,  I  have 
relinquished  my  intention,  at  least  for  the  present. 

The  method  I  should  have  pursued  would  have  been  to 
have  formed  mixtures  of  alcohol  and  nitric  acid, Increasing 
the  proportion  of  the  alcohol  as  the  temperatures  at  mixing 
became  lower;  finally,  using  alcohol  alone  with  snow, 
till  I  should  arrive  at  the  points  where  alcohol  itself 
ceased,  when  mixed  with  snow,  to  produce  cold. 

The  attempts  hitherto  made  for  ascertaining  what  it 
usually  called  the  natural  zero,  carry  that  point  so  ex- 
tremely low,  apd  the  results  are  so  very  discordant  with 
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each  other,  that  any  idea  of  fixing  the  0  there,  I  should 
think,  must  be  emirtly  relinquished. 

With  respest  lo  ihc  freezing  point  of  mercury  being,  as 
has  been  suggested  bv  several  philosophical  persons,  a  fit 
place  for  the  zero,  \\  perhaps  may  be  sufficient  to  observe, 
that  this  would  In'  adapting  a  scale  of  heat  lo  a  particular 
thermometer,  insnaJ  of  applying  a  thermometer  to  a  scale 
of  temperature. 

The  table  of  temperature!  applies  more  particularly  to 
the  different  decrees  of  latitude  specified,  from  the  equator 
to  the  ii'irth    pole  in  the  eastern  hemisphere,  where  the  gra- 
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nations  or  ctiini 
tin.-  western  hemisphere)  tht 
equator    to    the    north  pole 
known,   to  be  very  irregula 
the  cold  is  considerably  | 
latitude  in  this,  than  in  thv.  „ 

From  the  equator  proceed 
diminutions  of  lu.it  arc  four 
chief  difference  consisting 
greater  in  ihe  higher  latilut 
on  the  north  side  of  the  eqi 

Notwithstanding  the  iri»  irity  as  to  diminution  of 
temperature  which  is  obscrveu  in  lite  latitudes  between 
the  equator  and    the   polar  >ns  in  the  western    hemi- 

sphere, and  the  difference  b  mentioned  on  the  south  of 

i!ic-  iqn.i'or  ;  there  is  g"nd  reason  to  suppose  that,  at  the 
,■■■'/■-.  :•  .11  I'.it  n|  :  ■<-:,  ihe  variation  of  temperature  is  not 
ioii:.-ik;.i:n.-,  l--i  ..  the  maximum  of  cold  (or  minimum 
<i|  I,   .1'  1-  a!  t.'.r  ;  I  -,  as  the  maximum  of  heat  is  at  the 


tolerably   uniform. 
Vmulions  of  heat  from  the 

fuund,  from  causes  well 
anomalous  ;  and  in  general 

on  the  same  parallels  of 
m  hemisphere. 

owards  the  tooth  pole,  the 

be  tolerably  uniform  ;  the 
ihe  cold  being  somewhat 
mi  the  same  parallel,  than 


lli-n.i-,  .ililvr 

th.-pok.mavb 
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■nry  latitude  between  the  equator  and 
iik-  to  considerable  anomalies  or  irre- 
n  t  to  heat  and  cold,  according  as  they 
i'id,  so  a«  to  receive  the  currents  of 
"wcr  latitudes  ;  yet  at  those  two  points 
'I  these  ictuses  operating  upon  each," 
MTiperaiure,  at  the  same  seasons,  in 
I     hot  small,  comparatively  with  the 

.   middle  latitudes. 
.  re,  even  at  some  distance  from  the 


•  crttpMe  than  the 


poles, 
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poles,  (as  in  latitudes  at  some  distance  from  the  equator,) 
the  temperature  may  be  nearly  or  quite  the  same  as  at  the 
poles  :  thus,  at  Albany  Fort,  Hudson's  Bay,  N.  latitude  5% 
W.  longitude  82,  the  thermometer  has  sunk  to  —50,  which 
is  the  greatest  degree  of  natural  cold  ever  observed;  and 
is  within  eighteen  degrees  of  that  which  I  have  estimated 
to  be  the  greatest  natural  cold. 

Table  I. 
A  Table  of  the  Temperatures  of  different  Latitudes. 
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.  Not  a  bene. — A  is  the  latitude,  in  tenths  of  degrees,  from 
the  equator  to  the  pole. 

B  is  Kirwan's  table  of  the  mean  annual  temperature  of 
each  latitude  in  A  :  the  heat  increasing,  but  in  a  diminish- 
ing ration  from  the  middle  latitude,  viz.  45,  the  mean  an- 
nual temperature  of  which  is  57*5  to  the  equator;  and  the 
cold  increasing,  but  in  a  diminishing  ratioy  from  latitiu'e 
45  to  the  pole. 

C  is  Kirwan's  table  B  reduced  to  the  nearest  whole 
numbers. 

t)  is  the  greatest  cold  of  each  latitude  A,  deduced  by 
subtracting  the  number  in  d>  from  the  parallel  number  in 
C,  up  to  latitude  40,  and  from  thence  up  to  latitude  90, 
subtracting  the  number  in  C  from  the  number  in  d;  the 
first  producing  the  plus  degrees,  and  the  latter  the  minus 
degrees. 

jE  is  the  greatest  heat  in  the  shade  of  each  latitude  A; 
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deduced  by  add; 
bcr  in  C. 

I'"  is  the  greatest  heal  in  the  sun  of  each  latitude  A.  de- 
duced by  adding  the  number  in  J  to  each  of  the  parallel 
numbers  in  E. 

d  is  an  increasing  series  of  ninety,  in  number  corre- 
sponding with  the  degues  of  latitude  from  o  to  90,  in  co- 
lumn A,  viz.  from  .1  lo  95. 

e  is  a  decreasing  scries  of  nine,  in  number  from  latitude 
0  to  DO,  viz.  from  30  to  21. 

f  is  a  decreasing  scries  of  nine,  in  number  from  latitude 
0  to  on,  viz.  from  35  to  Sfi. 

e  in  number  from  the  mid- 
Ihe  same   down  from   lali- 


g  is  a  decreasing  series  t 
die  latitude  of  ■ib  tip  to  90. 
tudc'45  to  0—  latitude 'M 

The  temperatures  marlu 
temperatures  of  ordinary  i 
or  excess  of  extraordinary 
g  must  be  subtracted,  or  i 
in  D,  E,  F. 

Mr.  Kirwan  has  given 
every  latitude,  from  ihe  e 
table  each  tenth  only  is 
intervening  latitude  ma 
from  those  given,  viz,  a 
grec  of  latitude,  in  the  cc 

N.  B.  The  thermomel 
posed  to  he  placed  .it  ab(. 
and 


:oiumns  D,  E,  F,  give  the 
in  order  lo  give  the  defect 

•is  the  parallel  number  in 
to  either  of  the  column; 


an  annual  temperature  of 
to  the  north  pole:  in  this 
ml  the  temperature  of  each 
.lined  easily  by  calculation 
;ri2  one-tenth  for  each  de- 

iking  observations, is  sup- 
■  6  feet  from  the  ground, 
;iil,ikd  or  detached  from  any  body  which 
can  iv. use  reflected  heat,  when  placed  in  the  sun;  and  for 
observations  in  the  shade,  placed  in  a  north  aspect,  where 
the  sun  never  reaches. 

Hence,  according  to  this  calculation,  the  greatest  cold  at 
ii;e  p  >!e.:,  or  the  grtafeU  natural  cold,  is  at  —68  of  Fah- 
rni!i:-.t.  or  loir  dogrct.s  below  the  freezing  point  of  water  ; 
thcrclo'e,  in  order  to  reduce  Fahrenheit's  scale  to  this,  68 
mus:  bi:  added  to  every  degree  of  Fahrenheit's  ahove  the  O; 
:i;:d  i'ur  any  degree  U-ttnv  ihe  0  of  Fahrenheit,  that  num- 
ber must  be  utl'Iraclni  from  68.  ,     . 

It  might  he  expected,  as  the  gradations  in  the  above 
[able  aie  uniform,  and  calculated  from  the  equator  to  the 
poles,  that  the  temperatures  in  this  table  should  correspond 
with  considerable  exactness  with  actual  observations  in 
every  instance;  but  it  should  be  recollected,  that  a  dif- 
ference must  occasionally  arise  from  various  causes,  vis. 
difference 
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difference  of  elevation j  vicinity  to,  or  distance  from,  the 
aeaf;  the  intervention  of  mountainous  and  woody  coun- 
tries, intercepting  the  currents  of  hot  or  cold  air,  from 
lower  or  higher  latitudes  J;  difference  of  soil,  as  to  its 
power  of  absorbing,  accumulating,  ok*  reflecting  heat,  &c« 
All  of  which  irregularities,  however,  it  might  perhaps  be 
possible  to  calculate  and  allow  for. 

From  the  equator  to  23 j  degrees  on  each  side  of  it,  the 
progressive  variations  in  temperature  differ  somewhat 
from  the  other  latitudes ;  this  is  allowed  for  in  the  columns 
of  the  mean  annual  temperatures,  and  likewise  in  the 
three  succeeding  columns,  which  may  be  considered  as 
emanations  from  the  first. 

I  shall  now  conclude  by  presenting  the  following  Table, 
(see  next  page)  which  exhibits  a  comparative  view  of  the 
scale  of  Fahrenheit's  thermometer  with  mine. 


Explanation  of  the  four  Columns. 

Nota  lene. — A  is  my  proposed  scale,  having  the  zero  at 
mean  temperature. 

B  is  Fahrenheit's  scale. 

C  is  the  centigrade  measure,  adapted  to  column  A. 

D  is  my  former  scale,  having  the  zero  at  the  point  I 
have  estimated  to  be  the  greatest  natural  cold. 

The  four  additional  points  marked  thus  *  are  appropriate 
to  this  climate,  viz.  the  greatest  degree  of  cold ,  which  was 
observed  on  the  morning  of  December  2,3,  1796:  and  the 
two  greatest  degrees  of  neat,  viz.  in  the  shade  and  in  the 
sun,  observed  in  the  afternoon  of  July  13,  1808. — The 
temperature  of  springs,  means  of  course  the  constant  tem- 
perature of  ordinary  (unmediated)  springs,  which  'in  all 
climates  corresponds  pretty  exactly  with  the  mean  annual 
temperature  of  the  place,  which  in  London  is  .51*Q. 

N.  B.  Thermometers  have  a  point  marked  temperate, 
viz.  at  56  of  Fahrenheit;  but  57%  is  the  middle  point  of 
the  scale,  that  being  the  mean  annual  temperature  of  lati- 
tude 45.  Richard  Walker. 

Oxford,  May  Si,  1810.  4*  t  ^ 

f  Hence  it  follows  that  in  islands,  particular) y  small  islands,  surrounded 
by  a  large  extent  of  sea,  the  winters  axe  warmer,  and  the  suisaicrs-  colder9 
than  on  continents.  4 

I  The  winters  in  those  parts  of  North  America,  which  have  been  culti- 
vated, are  much  less  rigorous  now  than  formerly,  principally  in  conse- 
quence of  the  destroying  of  forests,  &c.  which  present  several  sources  of 
cold,  amongst  which  evaporation  it  no  inconsiderable  one. 

_  Tablb> 


426      Observations  on  a  new  Scale  for  the  Thcrmomete 

Table  II. 

A  Table  of  the  most  essential  Points  in  a  Scale  of  Hea 
W.  F.  W.        W. 
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LXIII.  On  the  Properties  of  Furze  or  Whins.  By  Major 
Spencer  Cochrane,  of  Muirfield- House,  near  Had- 
dington *. 

Sir,  X  he  Society  having  honoured  me  by  publishing  in 
their  25th  volume  my  communication,  stating  the  advan- 
tages arising  from  the  culture  of  poppies,  and  that  seven 
ounces  of  fine  salad  oil  were  furnished  by  expression  from 
two  pounds  of  the  seed ;  I  now  beg  leave  to  add,  that  I  am 
informed,  considerable  quantities  of  poppy  seeds  have  been 
lately  bought  up,  in  different  parts  of  the  country,  and  the 
expressed  oil  from  them  sold  at  the  price  of  Florence  oil  j 
and  that  emulsions  made  from  poppy  seeds  answer  in  every 
respect  the  purposes  of  those  made  from  almonds. 

The  following  communication  may  perhaps  be  deemed 
worthy  the  notice  of  the  society;  it  relates  to  the  use  of 
Whins  or  Furze.  Its  utility  as  food  for  cattle  has  been  long 
known,  though  probably  not  sufficiently  appreciated;  but  as 
a  medicine,  I  never  till  within  a  few  years  heard  of  it.  My 
information  was  first  received  from  a  gentleman  who  has 
been  an  officer  in  the  army,  a  friend  and  relation  of  mine  ; 
he  is  seventy- five  years  of  age,  and  in  good  health,  and 
what  he  says  may  be  depended  upon.  In  October  1806, 
he  informed  me  that  his  sight  had  been  much  strengthened 
by  drinking  an  infusion  of  whin  or  furze  blossoms,  dried  in 
the  sun  in  summer.  The  infusion  is  made  from  a  tea-cup 
full  of  the  blossoms,  in  a  tea-pot  in  the  manner  of  tea,  and 
the  dose  half  a  tumbler  at  night;  that  he  never  had  a  cough 
since  he  first  used  it,  which  was  fifty  years  ago  ;  it  acts  as 
a  diuretic,  and  by  perspiration,  and,  when  the  dose  is  in- 
creased, promotes  sleep.  In  October  1808,  he  informed 
me  that  he  still  continued  the  use  of  the  whin-tea,  that  he 
had  no  cough,  and  that  his  skin  was  remarkably  fine  and 
soft,  which  he  attributes  to  its  use. 

I  have  also  used  the  whin  blossoms  with  good  effect  my* 
self,  and  can  safely  recommend  them. 

My  friend  supposes  the  young  shoots  of  furze  may  an* 
swer  if  the  blossoms  cannot  be  got ;  he  informs  me,  that 
when  an  epidemical  cold  came  from  Germany,  and  destroyed 
many  horses  in  England,  the  east  wind  continued  six^veeks, 
and  the  infection  came  over  to  Ireland,  where  he  had  the 
care   of  a  troop,  in  so  poor  a  village  that  he  could  get 

•  From  Transitions  of  the  Society  for  the  Encourogcmcn'  of  Arts,  Manufao 
tares,  and  Commeice,  for  1809. 

neither 
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neither  bran  nor  mall  for  mashes,  which  were  ordered  for 
the  horses  with  sulphur,  after  bleeding:  That  he  ordered 
the  men  to  cut  furze,  and  ordered  them  to  give  it  to  the 
horses,  ailer  they  had  beat  it  well  on  the  pavement:  that 
at  first  they  had  to  mix  it  with  oats,  but  that  in  two  days 
the  horses  devoured  it  like  clover.  That  by  these  means 
he  recovered  them  all,  though  every  other  troop  lost  two  or 
three;  and  that  his  was  the  only  troop  in  good  condition 
at  the  review.     I  remain  with  esteem,,sir, 

Your  sincere  and  humble  servant, 

Muirfield,  J,tn.  SB,  1SC9.  SfENCEK    COCHRANE. 

To  C.  Taylor,  M.D.  Sec. 


LXIV.  Additional  Obscrv 
tabling  the  Value  of  gt- 
distant  Periods  of  Time 
of  High  Bottom,  Land*,* 

Sib,  In  the  Society's  last 
culture,  are  some  tables 
growth  of  timberf;  and  . 
acres  of  very  bad  land, 
directions,  which  at  29  y™, 
of  I  j.  a  foot,  had  paid  the 
compound  interest.     M) 
tables,  observations  and  i_ 
the  planting  of  inferior  a, 
to  obtain  from  1  lie 
for  at  hut  many 
her    is  imported 
instance,  muni  of 
nock  Heath  in  Si 
north   of  tint  con 
Yorkshire,  and  m 
Heath,  Salisbui 


■  for  the  Purpose  of  ascer* 
r  Timtier  at  different  and 
Mr.  CuAULts  WaIstell, 


le,  under  the  head  of  Agri- 
servalions  of  mine,  011  the 
given  one  instance  of  six 
with  Scotch  firs  under  my 
iwth,  and  at  the  small  price 
er  5/.  per  acre  per  annum 
s  in  communicating  these 
the  public,  was  to  promote 
.jiost  useless  soils,  111  order 
timber  of  our  own  growth,  sufficient 
f  the  purposes  for  which  foreign  tim- 
I  an  immense  annual  expense.  For 
iiich  inferior  soils  will  be  found  on  Con- 
Ul'ord  shire,  on  the  moor  lands  in  the 
ily,  and  un  the  moors  in  Derbyshire^ 
ilnvards  to  Scotland,  also  on  Bagsnet 
'lain,  the  heaths  and  wastes  in  Sussex, 
and  Di)i>etshirc,  and  in  many  other  counties 
in  England,  and  also  in  Scotland  and  Wales.  In  that  pa- 
per I  suggested,  that  information  of  very  great  value  on  the 
subject  of  phiming,  might  be  obtained  from  noblemen-' 
and  gentlemen  to  whom  the  Society  had  given  medals  antfc 
premiums  for  planting  trees,  if  they  would  communicate 
to  ftic  "Society  thi.ii'  subsequent  observations  on  such  plan- 

-  I'rcni  T?n»<t,,i:. »;,>[}'•'  Socirlyf<>ftheEncovTii$tmvat>fATls,Maimfac- 
.-.'<-,   /.■■-.'    f :.).'.,»« n,f,  f„r  IRG9. 

tttiona; 
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tations ;  but  it  is  to  be  regretted  that  the  Society  have  not 
yet  received  any  communications  on  the  subject. 

I  have  been  solicited  to  republish  my  tables,  &c  by 
different  gentlemen,  who  I  have  reason  to  believe  are  very 
competent  to  judge  of  them,  and  I  have  in  consequence 
several  additional  tables  in  forwardness  with  this  view;  but, 
previous  to  such  publication,  I  wish  to  be  furnished  with  a 
great  variety  of  facts  as  to  the  growth  of  timber,  and  the 
management  of  plantations;  and  I  shall  feel  much  obliged' 
to  any  persons  who  will  have  the  goodness  to  send  me 
their  observations  and  statements  of  facts,  respecting  tbe 
growth  and  management  of  plantations  ;  or,  if  they  prefer 
it,  they  may  send  them  to  you  at  the  Society  of  Arts,  &e« 
The  names  of  those  who  send  such  statements  will  be  either 
given  or  suppressed  as  may  be  requested. 

I  will  recapitulate  nearly  in  the  words  of  my  former  com- 
munication, several  particulars  on  which  information  is 
wanted.  It  would,  for  instance,  be  desirable  to  have  the 
nature  of  the  soil  and  under  strata  described,  on  which 
plantations  have  been  made ;  its  value  per  acre ;  the  mode 
in  which  it  was  prepared  for  planting;  the  sorts  of  trees 
planted  thereon,  and  which  of  them  were  found  best  suit- 
ed thereto;  the  distances  at  which  the  trees  were  first 
planted ;  at  what  periods  they  were  thinned,  and  how  many 
cut  out  at  each  thinning  ;  and  their  measure  and  value ;  the 
present  height,  distance,  measure  and  value  of  the  trees 
now  growing  on  an  acre;  what  distances  are  found  most 
advantageous  5  also  to  what  proportion  of  their  heights 
they  should  be  pruned  up,  and  the  best  and  most  expedi- 
tious mode  of  performing  the  operation. 

Great  loss  is  frequently  sustained  by  omitting  to  thin 
plantations  properly,  and  indue  time,  but  I  am  not  in  pos- 
session of  facts  to  calculate  with  accuracy  what  this  loss 
may  be;  I  will  however  venture  to  give  a  short  statement 
of  some  calculations  I  have  made,  as  to  the  loss  that  would 
now  be  sustained  by  letting;  trees  grow  to  a  great  age. 

In  Miller's  Gardener's  Dictionary,  it  is  stated  lhat  in  a 
fall  of  oak  timber  in  Lord  Bagot's  woods,  Mr.  Marshall 
counted  the  rings  of  one  tree,  which  was  sound  at  the  butt, 
and  found  the  number  to  be  about  200.  Its  bole  was  22 
feet  long,  and  108  inches  in  circumference  in  the  middle. 
Its  contents  HO  feet,  which  at  25.  amounts  to  III.  I 
think  it  was  last  year,  that  a  fine  sound  oak-tree  was  cut 
down,  between  Shrewsbury  and  Oswestry  in  Shropshire, 
of  300  years  of  age,  and  sold  by  auction  for  52/.  55. — And 
under  my  direction,  many  oak  trees  were  cut  down,  some 

years 
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years  ago,  thai  could  not  be  less  than  300,  and  some  of 
them  probably  400  years  of  age,  and  even  more.  In  Hun- 
ter's Evelyn's  Silva  is  given  the  circumference  of  10  irees, 
and  not  one  of  which  was  probably  less  than  500,  and  some 
of  them  probably  HJOO,  years  old. 

Lord  Bagot's  trie  of  200  years  old,  ahove  mentioned, 
would,  at  the  present  price  of  3s.  a  foot,  be  worth  167.  10f. 
Supposing  that  3s.  a  foot  should  cdnti^uc  to  be  the  price 
of  oak-timber  for  the  next  200  years,  we  will  inquire 
what  sum  might  be  raised  by  growing  four  oak-trees  in 
succession,  upon  the  same  spot  of  ground,  each  tree  to  be 
cut  down  when  50  years  of  age,  and  that  their  boles  should 
be  of  the  same  length  as  that  of  Lord  Bagot's,  viz.  22  feci. 

I  fix  on  fifty  years  of  age,  s  being  convenient  for  my 
calculation  ;  ami  nearly  the  rr  :  profitable  period  at  which 
to  cut  down  frees  of  22  feet  1  ,  which  ha\'c  grown  at  the 
medium  rate  of  one  inch  ii  cuuifcrcnce,  and  1U  inches 
in  height  annually. 

After  its  52d  year,  such  &  le  ceases  increasing,  after 
the  rate  of  5  per  cent,  per  anr.  i*  :  but  the  whole  tree,  in- 
cluding the  top  part  above  the  >le,  may  continue  increas- 
ing alter  that  rale  until  its  61      pearf. 

T  do  not  fix  on  50  years  of  ;e  as  being  the  most  profit- 
able age  at  which  to  cut  c  i  trees  ;  probably  60  or  TO 
years  of  age  would  in  some  m  ances  be  preferable.  Sup- 
posing an  oak- tree  has  increased  as  above  mentioned,  its 
bole  of  22  feet  would,  at  *"  years  of  age,  measure  39 
inches  in  ci  remote  re  nee  at  middle,  and  one-fourth  of 

this,  namely  §\  inches,  squ™  ind  multiplied  into  22  fetr, 
its  length  gives  \\  feet  6  inches  for  its  contents,  which  at 
3.s.  a  font,  its  present  value,  amounts  to  2/.  3s.  6rf.  Sup- 
posing -j/.  3s.  tii/.  to  be  the  value  of  each  of  the  four  trees 
of  50  years  of  a  try,  grown  in  succession  upon  the  same  spot 
of  ground,  "ui  the  period  of  200  years,  we  will  calculate 
to  what  the  three  lirst  trees  would  amount,  if  their  value 
was  placed  out  at  compound  interest,  for  the  respective 
terms  of  150,  of  100,  and  of  50  years. 
£.  .-.  J.  £.    s.  d. 

2  3  fi  Accumulating  during  150  years,  at 
5  per  cent,  per  annum  compound 
interest,  will  amount  to  -        3,580     O     0 

2     3     0     Accumulating  as  above  for   100 

years,  would  amount  to         -  286     O     O 

*  :".c  TuMi  IC  <-F  nhu]cof24feef,  in  the  1  Glh  volume  of  the  Society1* 
TtWMCtion*.  1  :ij{.M.3. 

1  bee  i»\  limT.ibtc  in  dilto,  page  49. 
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2     3     6    Accumulating   as    above  for  50 

years,  will  amount  to  -  £4    0    0 

Add  the  value  of  the  tree  to  be  cut 
down  at  the  end  of  200  years  2     3     6 

Total  amount  in  200  years     —        3,592    3    6 

And  carrying  forward  this  calcu- 
lation, the  total  amount  of  the 
produce  in  300  years  would 
amount  to  —  j£.4 72,408     O    O 

In  former  times,  when  the  value  of  oak-woods  was 
estimated  by  the  number  of  hogs  their  acorns  would  fat- 
ten, the  great  age  of  trees  would  T>e  of  small  consideration; 
but  in  the  present  times,  I  am  persuaded,  that  if  gentlemea 
who  have  many  trees  standing  of  the  age  of  150  years  ana 
upwards,  would  give  this  subject  its  due  consideration, 
they  will  be  aware  of  the  immense  loss  to  which  they  are 
voluntarily  subjecting  themselves. — And  this  great  loss  is 
much  to  be  regretted,  in  a  political  point  of  view,  espe- 
cially as  the  produce  of  this  island  is  insufficient  for  its 
necessary  consumption. 

My  motives  for  troubling  you  with  this  hasty  production 
are,  to  promote  the  good  of  the  public,  by  endeavouring 
to  persuade  gentlemen  to  bring  forward  well  ascertained 
facts,  respecting  the  most  profitable  management  of  grow- 
ing timber  trees,  and  to  induce  them  to  investigate,  with 
accuracy,  this  very  curious  and  important  subject.  If  you 
think  it  is  likely  to  have  those  effects,  I  shall  thank  you  to 
lay  this  paper  before  the  Society  of  Arts,  &c.  for  their 
•onsideration. 

I   am,  sir,  your  obedient  servant, 

No.  99,  High  Holborn,  CHARLES   WaISTELU 

Oct.  1809.  % 

LXIV.  A  List  of  about  Five  Hundred  Collieries  in  and  near 
to  Dei  by  shire.  By  Mr.  John  Farey,  Mineralogical 
Surveyor. 

To  Mr.  Tilloch. 

Sir,  1  inclose  a  list,  of  such  collieries  as  T  have  either 
visited  or  obtained  information  concerning,  in  the  course 
of  my  recent  examination  of  the  county  of  Derby,  and  the 
borders  of  the  seven  adjacent  counties.     Should  you  deem 

the 
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Ae  same  worthy  of  a  place  in  your  Philosophical  aud  Geo- 
logical Magazine,  it  may  be  proper  to  observe,  that  the 
names  of  the  places  in  the  first  column,  arc  not  always 
those  of  the  parish  in  which  the  coal-works  are  situate, 
but  of  the  nearest  or  most  convenient  place,, shown  in  ge- 
neral maps,  by  which  to  refer  to  the  precise  site  of  the 
collieries.  Also,  that  many  of  these  works  are  now  dis- 
continued :  yet  as  in  almost  every  instance,  more  of  this 
valuable  mineral  remains  still  ungotten,  in  or  near  lo  the 
same  spot,  the  recording  of  all  plaeea  where  coals  have  at 
any  time  been  worked,  seems  an  object  of  some  im- 
portance. In  the  report  on  the  county  of  Derbv,  which 
I  am  at  present  employed  ir  sparing,  for  the  Board  nt" 
Agriculture,  I  intend  to  giv  one  alphabetical  list,  the 
bearings  and  distances  of  <■*  F  these  collieries,  from  the 
|pwns  mentioned  in  the  fi  umn,   with  the  particular 

place  in  the  scries  of  sirs  'hich  each  colliery  is  to  be 

referred,  as  far  as   1  am  a  the  present  instance  :  the 

collating  of  the  great  mas*  nformatiou  which  I  have 
been  favoured  with,  from  several  coal-masters,   and 

their  agents  aud  workmer  ;  yet  unfinished,  as  well  as 

the  reexamination  of  soi  s  of  the  interesting  coal- 

fields, within  the  limits  oj  intended  map,  in  district) 

where  the  alluvial  coverings  faults  and  stupendous  dis- 

locations of  the  strata,  have  j  :nted  great,  but  as  I  trust, 
not  insuperable  difficulties-  *■  le  complete  elucidation  of 
these  highly  important  st  In  the  report  I  shall   di- 

stinguish-such  of  the  abov*  ries  as  now  are,  or  recently 

have  been,  in  work.  Where  no  county  is  mentioned  to 
the  places  in  the  lir.'l  column,  Derbyshire  is  to  be  under- 
stood ;  in  which  county  I  find  the  coal  strata  or  measures, 
distributed  over  not  les;.  than  190,000  acres  of  its  surface! 
J  shall  esteem  u  a  great  Favour,  if  proprietors  of  estates,  or 
other?,  who  happen  to  be  possessed  of  correct  accounts  of 
the  sinkings  or  measures  al  any  of  the  collieries  below,  in 
documents  to  which  I  may  not  have  had  access,  or  respecl- 
ing  anv  ancient  collieries  within  these  limits,  which  may 
have  eluded  my  inquiries,  that  they  will  communicate  co- 
pies of  such  particulars  (addressed  as  below)  as  soon*  as 
convenient;  carefully  disttngishing  the  bearing  and  di- 
stance from  one  at  least  of  the  above  places;  the  time  of 
ceasing  to  work,  old  collieries,  if  known,  &c.  The  borings 
or  sinkings,  where  trials  to  any  depth  have  been  made, 
whether  successful  or  not,  would  be  alike  acceptable,  such 
being  the  materials  from  which,  principally,  a  correct  ac- 
count 
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count  of  the  subterranean  geography  of  the  district,  or  the 
knowledge  of  its  strata*  is  to  be  drawn. 

I  am,  sir, 

Your  obedient  servant, 

12,  Upper  Crown  Street,  West*  JojJJf  FARE*, 

minster,  June  5, 1810. 

Placet'  Name>.  Names  of  Collieries. 

^Alfreton,  Four  -  lane  -  ends,  Green** 
hill-lane,  High- field-lane,  NetheN 

Mfreton . .  •  , <      Birchwood,  Oakerthorpe,  RiddinSj 

J      Swanwick-green,Swanwick- delves, 
I.     Somercotes,  Somercotes-furn^ce, 

*&££££}  «^»  •-«-* 

Askover Alton,  Birkin-lane. 

Ashton-under-line,  f  Car -lane,      Crickety,     Fairbottom, 
Lancashire   ♦ . . .  \     Hays,  Hurst-brook,  Knoll. 

fBigging,    Conduit-moor,   Fox-Ears, 

As(on}  Yorkshire  .  .1     fei^L^^T,  °r  Kesteven>> 
*    '  J      ridgeon-bridge,  Aston  -  common, 

I.     Swallow-nest. 

C  Attercliff  -  common,      Bright  -  side, 
Attercliff,  Yoiks. .  A      Damall,High?hazels,TinsIey-park# 

C     Wash  ford. 
Awsworth,  Notts.       Awsworth,  Newthorpe-common. 

{Barlborough  -  common,     Beighton  - 
common. 
£  Barlow-common,    Cutthorpe,    Far- 
Barlow ........  ..<      lane,   High-ash,  Sudbrook,  WiJ* 

C     ders- green. 
Barnsley,  Yorks...     Gober-hall. 
Basiow ,    Baslow,  Chatsworth  old  Park, 

Beaudesert  -  Park,  "1  «      .  , 

Pl  /r    ,  , .        '  >  Egerton-wood. 
Staffordshire  . . ,  j  ^ 

Beeley ,     Beeley-moor,  Harwood-G range, 

Brighton Berley-moor,  Nether-field. 

f  Belpcr-gutter,  Belper-lane-end,  Bel- 

R*/*»»-  J      Per     *own>   Pent,      Chevin-side, 

^eiper  ' ' ^      Daily-gutter,  Hopping-hil^Open. 

wood-gate,  Swinncv. 

*****>  «* ■  •  •  f^r wn%£*r  Cbi"ier' 

Yol,  3$.  No.  >46.  Jim*  1 8ip,  E  e  #/* 
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Places'  Names.  Namej  of  Cllicrio. 

Bilborough,  Notts.       Bilborough,  Holly-wood,  Nuthall. 
Bhckfordby,  Lvices.    Blackfordby,  Norris-hill. 

Blackwell. .; Blackwell,  Dim mings- dale,  Newton. 

B,Mer,lme.cl„,pel,  7  s,oct.bri(1 

Yorkshire y  b 

„  ,  Watterton,      Shiittlewood  -  common, 

Boli0ver *     Stanfrev. 

Boofkorpe,    Leices- 1  Litile-wonh,  Milk-hill,   Sweet-hill- 

lenhire J       oak. 

^Sd^1'    Wagen-field,  Holes. 


Brimington |    "JuSo 


o,  Brimington-moor,  Hol- 
d-common, Wildens-mill. 
55,  Thatch -marsh. 


Buxton Gpytt 

Calke Brians 

Chapel-en-  le-  Frit  ft  -{Bl_  _ 

rChapel-tu*n,     Heasley-Park,     Par 


Cowpasture,    Fernylee, 


Chapel -Town, 


iurkshire . 


kins- 


od,   Smithy-wood-engine, 


Ckeadulc,  Staff 


Cheddhton,  Staff 


Clwslajidd  . 


Church-  G reslcy . 


rDtlph-hi  ise,  East-wall,  Eaes,  Mov- 
.  \    berley,     Shaw 


A    '=) 


.    .  4_j  Sham),    Shaw, 

C    Wood  head. 

'  Crown-point,    Cnnsa!-wood,     New- 
stead,  Shafferlong,  Wetley-monr, 
"Ash-gale,     Boythorpe,    Chcsterfield- 
lown's-end,    Chesterfield- furnace, 
Calow,  Dunston,  Grass-hill,  Hady, 
Hasland,  Little-common,  Louns- 
ley-green,  Moor- top,  New -Bramp- 
ton, Newbold-common,  Newbold- 
field,  Stone-gravel,  Tapton,  Wal- 
I      ton,    Wingerwortri- park,  Winger- 
L     worth -furnace. 

/  Gresley,   Gresley-ball,    Hound-hole, 
'  \      Woodwards, 

Clown Clown.. 

P   ,  f  Benty-field,     Codnor     nether-park, 

\      Codnor  upper-park. 

Colt--  ()rton,I,cicc.\t.     Cole-Orton,  Lount.  new,  Lount  old. 
Cmiishirough,  Yorln.  Conisborough,  Dennaby. 

Co-.sall,  Notts Cossall,  Robinets. 

Crick 1'lai  stow -Green. 

Hag,      Lower  -  Hag, 


Denby 
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jw/Mj  5 Dwtyf  Denby-hall,  Roby  east-field. 

1*IM* ' # '  •  1     Roby  west-  field,  Smithy-houses. 

Dilhorne,  Staff.  . .  |  M({2£0. PknOUS  '  fidd'    SwCt,Cy 

f  Allington,  Bank-end ,  Diglee,  Fur- 

Disley,  Cheshire  .  ,<      ™<*-dough  Gee,  Hag-bank ,  Hoo- 
^«**cy,  wicswu  .  ,x      jgne^  Ly|ne>  Lyrne-park,  Norbury, 

L     Poynton,  Red-acre,  Worth, 
Vore Dore,  Ringing-low-bar. 

r^perknowl-common,   Cole- Aston, 
Dronfield,     Hill-top,     Ounston, 
Stubley,  Woodhouse. 
rDuckingfield,     Dunkirk,    Flowery- 
Duckingfield,  Ches.<      field,  Hough-hill,  Newton-moor, 

V.     Rabbit-hole,  Score-wood. 

n.u^/.H  n»-*\  S  Adelphi-fiirnace,  Dtickmanton-comr 
Duckmanton  (long)  |     ^  Middle-Duckmanton. 

Eastwood,  Notts.  .  {  ^^d^  °CW'  Bring,cy  oId' 

EccleshaU  Barlow,  ~\  Grey  -  stones.     Mill  -  house,    Moss, 
(in  Sheffield,)       I    Smelting,    Trap-lane,     Whitley- 

Yorkshire .J     wood. 

rArbor-knds,Bole-hill,Bramley-moor, 

Eckington <      Cold  well,  Eckington,   High-lane, 

C     Mossborough-moor,  Troway. 

f  Birchen  -  booth,    Black  -  dough   (or 

r*7    l   /•     ji  i         I    Beat), Blue-hills,  Chest,  Dane-head, 

*tJmQi*         \    Dane-thurn,  Diamond-hill,   Gold- 

Jtaffl),5fajr..,..|    g5tch>     Hazle  -  barrow,    Notbur?, 

t.  Penny-hole,  Whiteshaw. 
Fox/em,  S/*f^  Foxton-wood,    Stile- 

Fullwood-Chapel,    \  c.anaire 
(in  Sheffield)  Yorks. J  Manage- 

Glossop Combs,  Simondley. 

Greasuornugh,         1  Cinder-hill   (or  Middle-field),    Haw* 

Yorks J      wood. 

Greasley,  Notts.  •  •    Beauvale-abby,  Greasley,  Limes. 

/"Bally field,  Gleedless-common*  Hans? 
Hansworth,  Yorks.  <      worth,      Hansworth  -  woodhouse, 

(.     Intake,  Orgrave,  Woodthorpe. 
Harthill,  Yorks.  . .    Woodhall-moor. 

Hartshorn  . , Gosley-waste,  Hartshorn* 

Hathersage  ......    Stanage-pole. 

Ees  flay- 
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H"^U  }'"  ^;}Aspin.haw,  Bum'd-edge,  Moor-top. 

tj  /  Heage,     Heagc-beiit,     Morlcy-park, 

"e°se \      ToWn-field. 

Heanor j  Aldercar.Heanor,   Langley,   MUn- 

l       hay,  Shipley. 

Heath Heath,  High-house. 

Heather,  Leicester.      Heather. 

Higkam Higham. 

Hollrook Hoi  brook, 

Holmesfield Bank,  Salters-sitch,  Thickwood. 

r,      i  IHor1  —   Vorsley-woodhouse,  Slack- 

Hyde-Chapel,  f  Bro  r,     Denton,      Hyde-lane, 

Cheshire \  i-low,  Wooclley, 

T„    ,  (Co  p-wood,  Ilkeston,  Ilkeston- 

"•"'"■ i     <  ,  Liule-Hallan,. 

,    ,         c,  a-  f  Cn«  ;r,    Hav-house,     Ipstone, 

Ip.lmc,  Staff (      ,  ^h„ie|d.  p 

/"Gd  ie,     Killaroarsh.     Nether- 

Killamarsh <  illamarsh  old-dclph,  Over- 

Kimieruorth,  I  Bit  bank,   Bradgatc,  Kimber- 

York) \      w  rleadow-hall. 

fF'  Garstone,    Hazles-cross, 

Kin gsley,  Staff.  ..<  iay,   Jack-elm,    Kiiigsley- 

\_      a  :es,  Rake-edge,  Ross-bank. 

fRlakt-.u«,    Bollington,    Cliff-bank, 

|  Eastborough-lane,  Hurdsfield,  Mac- 
Macdesfi-eld,  dies  ■  1     clesfield  -  common,    Riley  -  dough, 

|      Shrigley-fold,    Swanco,    Throllcs- 

Marple-Chapel,  Cites.  Brabins,  Chapel-honse. 

Mattock Lea,  Lumsdale,  Tans  ley-green. 

,,       ,  V  Donisthorpe,    Measham,    Meaaham- 

[      fields,  Uaktborpe. 

f  Bore-lane,  Broad  hurst- edge,  Comp- 
Mellor  [in  Glossop)  <      stal-bridge,    Ludwonh,    Gld-hail- 

(_     wood,  Shaw-hay. 
Rlcrlorough,  Ynrh.     Mexborough. 

Morley Morley. 

AW,*,  Luncosl,.    )  King-bank     Park,    Rolohe.,   S.oW- 

J  I     mill,  Wmdj'-bank. 

Minim,  Chnlure.     Hague-bank,  Hill-end,  Hodge-hall. 

Ntwdt 
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fBretby,  Hall-fields,  Newall,  Newall- 
Newall  (in  Stapen-]      park,  Perkins,.  Stanton,   Swadlin- 

hill) I      cote,    Water-field,   Wooderi-box, 

L     Wood-field. 
Neiv-Mills  (in  S  Eaves  •  knowl,    Lower -house,    Tor- 

Glossop) C     mine,  Warps-moor. 

Norton,  Staff. ....     Bow-green,  Whitfield. 

Norton Lees-hall. 

TAnkerbold,   Berrisford-moor,    Clay* 
North-Winfield . .  .<      cross,  Henmore,  Loco-lane,  Pilsley- 

C    lane,  Tupton-green,  Woodthorpe. 
Oakmoor-Mills       ~\ 

(near  Alveton)     vBeelow,  Car- wood. 

Staff. J 

Over-Seal,  Leicest.     Warren-hill-furnace. 
Packington,  Leicest.  Packington. 

Pelsall  (near'Blox-  f  Biown-filli,  Ewn^n  new  Colliery, 
wick)  Staff  I      Es8,ngton-wood,    Goscot,   Lords- 

'       •" i.     hay,  Pelsall,  Wyrley-bank. 

Penhtone  York,       J  Bull-house,    Flash-house,  Fullshaw, 
renistone,  Yorks. . .  J     ^  M  idhopc.tf0negf  Paw-hill. 

Pentrich Castle-hill,  Harts-hay,  Pentrich* 

Pinxton Carter-lane,  Pinxton. 

Pott-Shrigley,        f^^T^k  Berristow>    "arroP. 
Ck    h  i      Po^ -hall,    Spons-moor,   Spons, 

C     Styperson. 

Rainow-  Chapel,        i  Kerridge-east-side,     Kerridge  -north- 

Chesh C     end,  New-post,   Rainow^low. 

rClough,    Herringthorpe,      Hill-top, 
Rotherham,  Yorks.  <      Kimberworth-park,  Mossborough- 

V.     common. 
Rudgley,  Staff.    . .     Bruerton. 

r  Crooks-moor,    Deep-pits,   Harbour- 
Sheffield,  Yorks.  ..<     thorn,  Manour,Park-furnace,Ponds, 

(^    Sandy-gate. 

Shirland Shirland,  Smitby-moor,  Stretton. 

Silk st one i  Yorks.  . .     Silkstone. 

Skegby,  Notts Shilo,  Dirty-Hucknale,  Skegby. 

c      l7  fSmalley,  Smalley-common,   Simon- 

MUley \     fieid>  Woodhouse-lane. 

E  e  3  Smithsby 
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Smilhsiy Pistem. 

South-  Normanton  .     Berristow,  South-Norm  an  ton. 

r.,  -w   t     {AriTtiuge.    DiinEworth,    Low-ash, 

Stanmngton,  Yorks.  i      ,,       c  ',,.    ,  ,6  ' 

6       '  f      StorrS,  WadsJey. 

Stanton  (by  Dale) ,     H al lam-bridge  (or  Nutbrook). 

Slant,,.. Har.U,      (  H„lh.Eml   Stanlon-Harold. 

Leicester. . .  . .  ^ .} 
Stapltj'ord,  Notts. .     Bramcote. 

Staveley  . .  ; Norbrigs,  Staveley,  Woodthorpe. 

Sutton  (in Scars-      (Sutton,      Sutton-common,     Wood* 

dale)   , '     nook. 

Swepston,  Leicester.    Swepsto* 

Tatnuorth,  War-     \  D  .  „.  ,,.., 

wickskire S  Polesw  Waver  ton,  Wilnecote. 

Tankersley,  Yorks.      Tankers)      park. 
Taxhall,  Cheshire.     Casta  Jap-sitch. 

Temple-Normanton  j  Gt%*  '     GraS9  *  m00r  <Plalt'8> ' 

Teversall,  Notts. . .  Dun 

Tkwsjield,  Staff.  ,  Bernersie)  preen. 

Tickt.all TicknalL  Vhite-holly-coppy. 

Todu-ick,  Yoiks.  ..  Todwic!  oor. 

Til'sheif Biggin,  rstoft,  Tibshelf. 

Treton.  Yorks Cat-clifr. 

Wales,  Yorks Wales. 

Walk,  Yorks Abdy,  V  th-wood.    ' 

ii'    •        ii   r-i    „  i    (  Cortwortn,  Elsicar,    Hoober,    Low- 
II  i'ii/iroit/t-Lliabct,  I  ,      J.     ,         .on'  _, 
y    , .             '      <      wood,    Park-gate,   Swallow-wood- 
(,      nook,  Wen twor ili-park. 

*?**- fSSS^"*1 

Winston,  Yorks.  ..     Rovds-moor, 

IVhittiitfton  \  Glass-house-common,  Whittington- 

°        (     moor. 

WickcrsJcij,  Yorks. ,     Brecks,  Hollings-moor. 
Winde-Chapel,  f  Green-hill,  Hay,  Latche,  Mouse-trap, 

Cheshire (      Robins-clough,  Quarnford. 

Wiiksworlk Alderwasley,  Wigwell. 

li'utlatun,  Notts.  . .     Aspley, Trowel-moor,  Wollaton. 

Wood  head,  Cheshire     Crowden-clough. 

Wonhoruiiith,  Yorks.    Siaiuboro  ugh  -park,  Worsborough. 

'VYoZ'e.h.T!:..  \  D-I"".  Hunihelf,  Weswood. 

LXVI.  The 


t    **9    ] 

LXVI.    77b  Croonian  Lecture.      By  William  Hros 
Wollaston,  M.D.  Sec.  R.S.* 

1am  aware  that  the  remarks,  which  I  have  to  offer  on  the 
present  occasion,  may  be  thought  to  bear  too  little  direct 
relation  to  each  other  for  insertion  in  the  same  lecture ;  yet 
any  observation  respecting  the  mode  of  action  of  voluntary 
muscles,  and  every  inquiry  into  the  causes  which  derange* 
and  into  the  means  ofr  assisting  the  action  of  fhe  heart  and 
blood-vessels,  must  be  allowed  to  promote  the  design  of 
Dr.  Croone,  who  instituted  these  annual  disquisitions* 
And  it  has  always  appeared  to  be  one  great  advantage  at- 
tending the  labours  of  this  society,  that  it  favours  the  pro- 
duction of  any  original  knowledge,  however  small,  in  a 
detached  form;  and  enables  a  writer  to  say  all  that  he 
knows  upon  a  particular  subject,  without  inducing  him  to 
aim  at  the  importance  of  a  long  dissertation. 

I  shall  therefore  make  no  apology  for  dividing  the  fol- 
lowing lecture  into  three  distinct  parts. 

In  the  first  of  which  I  shall  treat  of  the  duration  of  vo- 
luntary action. 

In  the  second,  I  shall  attempt  to  investigate  the  origin 
of  sea-sickness,  as  arising  from  a  simple  mechanical  cause 
deranging  the  circulation  of  the  blood. 

In  the  third,  I  shall  endeavour  to  explain  the  advantage 
derived  from  riding,  and  other  modes  of  gestation,  in  as* 
sisting  the  health  under  various  circumstances,  in  pre- 
ference to  every  species  of  actual  exertion. 

Part  I.    On  the  Duration  of  Muscular  Action. 

The  necessity  of  occasional  intermissions  from  a  series  of 
laborious  exertions,  is  within  the  experience  of  every  one ; 
the  fatigue  of  continuing  the  effort  of  any  one  voluntary 
muscle  without  intermission  even  for  a  few  minutes  is  also 
sufficiently  known ;  but  there  is  a  third  view  of  the  dura- 
tion of  muscular  action  which  appears  to  have  escaped  the 
notice  of  physiologists;  for  I  believe  it  has  not  hitherto 
been  observca  that  each  effort,  apparently  single,  consists 
in  reality  of  a  great  number  of  contractions  repeated  at 
extremely  short  intervals :  so  short  indeed  that  the  inter- 
mediate relaxation  cannot  be  visible,  unless  prolonged  be- 
yond the  usual  limits  by  a  state  of  partial  or  general  de- 
bility. 

•  From  Philosophical  Transaction*  for  1810,  Part  L 

£  e  4  I  have 
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1  have  been  led  to  infer  ihe  exigence  ol"  these  alternate 
(notions  troni  a  scnsaiion  perceptible  upon  inserting  the 
extremity  of  the  fi'isicr  nun  the  ear.  A  sound  is  then  per- 
ceived which  resembles  most  nearly  thai  of  carriages  al  « 
great  distance  passing  rapidly  over  a  pavement. 

The  rjpidity  of  the  motion  varies  according  to  the  degrrt 
of  force  with  which  the  finger  is  retail, rj  til  its  place* 
The  sound  thus  perceived  is  nut  at  all  dependent  on  tlie  de- 
gree of  pressure  upmi  the  tympanum;  for,  on  the  contrary, 
the  vibratory  sound  is  most  distinct  when  that  pressure  is  1 
slight,  iS  the  finger  Le  at  the  same  time  rendered  rigid  by 
the  forcible  action   of  antagonist  muscles;  and  when  the 


ear  is   stopped  with  gre_. 
muscular  action,  nn  such  & 
if  the  head  be  rested  um 
to  press  with  its  whole    .. 
applied  to  the  car,  no  nn 
of  the  thumb  he  at  the  si 
or  unless  the  action  of  s 
Dated  to  the  ear.  hy  any  ii 
ducting  the  t 
When  I  ei 

twetn  2U  and   : 
method   I  employed  may 
he    hoped   that   my    estif 
means  better  adapted  to  . 
cannot  actudlv  be  nieasut. 

It  was  by  iiiiitaiiiin  alone  mat  I  was  enabled   to  judge  of 
their  frcoiicncv.      for  this  purpose  I    contrived    to  render 
.■If,   and  the  imitative  sound,  both   audible 


rtd  to  i 


i  a  seci 


without  the  presence  of 
is  produced.  For  instance, 
mo  in  such  a  position,  as 
ipon  the  ball  of  the  thumb 
:eived,  unless  the  extremity 
e  pressed  against  the  heady 
ter __  muscles  be  communi- 
'nce  in  the  method  of  coil- 
ate  the  frequency  of  these 
ared  to  be  in  general  he- 
bnt  it  is  possible  that  the 
ind  detective,  and  it  is  to 
ty  be  corrected,  by  some 
rminalion  of  intervals  that 


by  the  s 
Wliil 


ed  on  the  ball  of  mv  thumb,  my  elbow 
ni.ird  lying  horizontally,  in  which  were 
'■is  of  equal  size,  and  about  one -eighth 
Then,  by  nibbing  a  pencil  or  other 
ed  with  a  regular  motion  along  the 
it,i;r  pretty  correctly  the  tremor  pro- 
e  of  m)  thumb  against  my  head;    and 

:'  e  number  of  n  itches  passed  over  in 
,  unserved  by  my  watch,  I  found  rc- 
rji'L'c  with  each  other  a=  nearly  as  coidd 

could    not  depend    upon  exerting  the 

in  different  trials, 
lie  deceived  by  the  resemblance  of  tre- 
ed  only  at  alternate  beats,  and  there- 
fore 
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fdfe  might  be  considered  as  octaves  in  music  to  each  other* 
I  sometimes  employed  notches  at  greater  acid  sometimes  at 
less  distances  from  each  other,  but  the  result  was  ne  vert  be? 
less  the  same ;  and  in  order  to  avoid  any  error  that  might 
be  caused  by  some  accidental  quality  of  the  sound  arising 
from  the  length  of  the  muscle  employed,  or  length  of 
the  bones  concerned  in  conveying  the  imitative  sound 
to  my  ear,  I  made  the  following  variation  of  the  expert* 
nient.  My  ear  was  stopped  by  a  cushion  pressed  upon  by 
the  end  of  a  notched  stick  that  rested  on  my  foot,  and  thus 
conveyed  the  vibration  from  the  muscles  of  my  leg  to  the 
ear,  along  with  the  tremor  produced  by  friction  upon  tbfc 
notches ;  and  still  the  results  were  nearly  the  same ;  vary-* 
ing  in  frequency  between  20  and  30  in  a  second,  according 
to  the  degree  of  force  exerted  in  the  experiment  *. 

As  a  further  proof  that  I  was  not  much  deceived  in  tnjr 
judgement  of  the  frequency  of  these  vibrations,  I  requested 
two  or  three  of  my  friends  to  repeat  the  same  experiment 
for  me,  and  our  agreement  was  such  as  to  confirm  me  in 
opinion,  that  there  could,  be  no  very  considerable  error  in 
the  estimate. 

The  greatest  frequency  that  I  think  I  have  observed,  was 
about  35  or  36  in  a  second,  and  the  least  was  as  low  as  14 
or  15;  but  in  attempting  to  lessen  the  number  of  vibra* 
tions,  there  appears  to  be  a  degree  of  unsteadiness  which 
prevents  any  accurate  measurement  of  the  real  number* 

It  is  very  probable,  that  in  cases  of  great  debility  the 
number  may  be  even  considerably  less,  and  may  be  the 
reason  of  that  visible  unsteadiness,  which  is  known  to  oc- 
cur in  persons  enfeebled  by  age,  or  much  reduced  by  dig- 
ease. 

Possibly  the  foregoing  observation  may  not  be  altogether 
new  to  some  members  of  this  society,  as  it  is  now  about  1?< 
or  18  years  since  it  first  occurred  to  me,  and  I  was  then 
accustomed  occasionally  to  mention  it  in  conversation  with 
my  friends  -,  but  I  am  not  aware  that  any  other  person  has 
made  the  same  remark  respecting  the  vibratory  nature  of 
muscular  action,   although  I  find  that  Grimaldi  had  ob- 

*  The  resemblance  of  the  muscular  vibrations  to  the  sound  of  carriages  at 
a  distance*  I  apprehend  to  arise  not  so  much  from  the  quality  of  the  sound, 
as  from  an  agreement  in  frequency  with  an  average  of  the  tremors  usually 
produced  by  the  number  of  stones  in  the  regular  pavement  of  London, 
passed  over  by  carriages  moving  quickly. 

If  the  number  of  vibrations  be  supposed  24  in  a  second,  and  the  breadth 
of  each  stone  be  about  six  inches,  the  rate  of  a  carriage  thus  estimated 
would  be  about  eight  miles  an  hour ;  which  agrees,  with  the  truth  as  nearly 
as  the  assumptions  on  which  the  estimate  is  founded. 

served 
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served  (he  sound  that  occurs  upon  stopping  the  ears,  but 
ascribed  it,  according  to  the  notions  that  prevailed  in  his 
lime,  to  the  hurried  motions  or  the  animal  spirits  *. 

Part  II.     On  Sea-Sickness. 

The  second  remark  which  I  have  to  offer  to  the  society 
relates  to  sea-sickue-%  the  cause  of  which  has  not  hitherto 
been  fully  explained  ;  and  although  the  explanation  which 
I  am  about  to  propose,  may  not  appear  altogether  satisfac- 
tory lo  persons  who,  when  at  sea,  are  also  rendered  giddy 
by  the  incessant  motion  of  the  waves,  and  are  consequently 
liable  to  consider  as  cause  ar^  "fleet  phenomena  which  in 
their  minds  are  constantly  as,  iated  ;  yet  the  observation 
on  which  it  is  founded  m»  ;serve  to  be  recorded,  on 
account  of  the  degree  of  reli  at  may  be  obtained  in  that 

most  distressing  affection. 

After  I  had  been  harass  iea-sickness  during  a  short 

voyage  for  some  days,  anu  I  in  vain  attempted  to  ac- 
count for  the  difference  belwr  the  inexperienced  passen- 
ger, and  those  around  him  m  accustomed  to  the  motion 
of  the  sea,  I  imperceptibly  p-  red  some  prw-er  of  resist- 
ing its  effects,  and  had  the  i  fortune  to  observe  a  pe- 
culiarity in  my  mode  of  r<  ition,  evidently  connected 
with  the  motion  oF  the  vess  >ut  of  which,  in  my  then 
enfeebled  state,  I  was  unable  nvestigatc  either  the  cause 
or  consequence.  In  wakino  m  a  slate  of  very  disturbed 
sleep,  I  found  that  my  n  ons  were  not  taken  with 
the  accustomed  uniformity,  k..l  were  interrupted  by  irre- 
gular pauses,  will  :m  appearance  of  watching  for  some 
favourable  opportunity  for  making  the  succeeding  effort; 
and  it  seemed  as  if  the  act  of  inspiration  were  in  some 
manner  to  be  guided  by  the  tendency  of  the  vessel  to  pitch 
with  an  uneasv  motion. 

The  mode  by  which  I  afterwards  conceived  that  this 
action  could  primarily  affect  the  system,  was  by  its  in- 
fluence on  the  motion  of  the  blood;  for,  at  the  same  in- 
stant that  the  chest  is  dilated  for  reception  of  air,  its  vessels 
become  also  more  open  to  the  reception  of  the  blood,  so 
that  the  return  of  blood  from  the  head  is  more  free  than  at 
any  other  period  of  a  complete  respiration.  On  ihe  con- 
trary, by  the  act  of  expelling  air  from  ihe  lungs,  the  ingress 
of  blood  is  so  far  obstructed,  that,  when  the  surface  of  the 

*  Vera  iiaquc  ra'io  cipcrimcnli  predict!  Mt,  quia  in  digiio  et  brachio 
ttitaqne  corpora  continuato  fiunt  multi  rootiu  ac  tremorei,  ob  apirituura 

agitationcm  hue  iiluo  jierpi-tuo  acciirrentium.         OrimaUi,  PhyjicomatheiU 
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brain  is  exposed  by  the  trepan,  a  successive  turgescence 
and  subsidence  of  the  brain  is  seen,  in  alternate  motion 
with  the  different  states  of  the  chest.  It  is  probably  from 
this  cause  that,  in  severe  head-aches,  a  degree  of  temporary 
belief  is  obtained  by  occasional  complete  inspirations. 

In  sea-sickness  also  the  act  of  inspiration  will  have  some 
tendency  to  relieve,  if  regulated  so  as  to  counteract  any 
temporary  pressure  of  blood  upon  the  brain  ;  but  the  cause 
of'Such  pressure  requires  first  to  be  investigated. 

All  those  who  have  ever  suffered  from  sea-sicknes4 
(without  being  giddy)  will  agree  that  the  principal  uneasi- 
ness is  felt  during  the  subsidence  of  the  vessel  Ijy  the 
sinking  of  the  wave  on  which  it  rests.  It  is  during  this 
subsidence  that  the  blood  has  a  tendency  to  press  with 
unusual  force  upon  the  brain. 

If  a  person  be  supposed  standing  erect  upon  deck,  it  is* 
evident  that  the  brairi,  which  is  uppermost,  then  sustains 
no  pressure  from  the  mere  weight  of  the  blood,  and  that 
the  vessels  of  the  feet  and  lower  parts  of  the  body  must 
contract,  with  a  force  sufficient  to  resist  the  pressure  of  a 
column  of  blood,  of  between  five  and  six  feet  from  the  head 
downwards. 

If  the  neck  were  by  any  means  suddenly  and  entirely 
removed,  the  blood  would  be  no  longer  supported  by  its 
vessel ;  but  both  would  fall  together  with  the  same  velo- 
city by  the  free  action  of  gravity ;  and  the  same  contraction 
of  the  vesseU  which  before  supported  the  weight  of  the 
blood  would  now  occasion  it  to  press  upon  the  brain,  with 
a  force  proportional  to  its  former  altitude. 

In  the  same  manner,  and  for  the  same  reason,  during  a 
more  gradual  subsidence  of  the  deck,  and  partial  removal 
of  support,  there  must  be  a  partial  diminution  of  the  pres- 
sure of  the  blood  upon  its  vessels,  and  consequently  a 
partial  reaction  upon  the  brain,  which  would  be  directly 
counteracted  by  a  full  inspiration. 

The  consequence  of  external  motion  upon  the  blood  will 
be  best  elucidated  by  what  may  be  seen  to  occur  in  a  co- 
lumn of  mercury  similarly  circumstanced. 

A  barometer,  when  carried  out  to  sea  in  a  calm,  rests  at 
the  same  height  at  whiqh  it  would  stand  on  shore ;  but, 
when  the  ship  falls  by  subsidence  of  the  wave,  the  mercury 
is  seen  apparently  to  rise  in  the  tube  that  contains  it,  be*, 
cause  a  portion  of  its  gravity  is  then  employed  in  occasion- 
ing its  descent  along  with  the  vessel ;  and  accordingly, 
if  it  were  confined  in  a  tube  closed  at  bottom,  it  would  no 
longer  press  with  its  whole  weight  upon  the  lower  end.    In 

x        the 
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the  same  manner,  and  for  the  same  reason,  the  blood  i 
longer  presses  downward*  with  its  whole  weight]  and  will  be 
driven  upwards,  by  the  elasticity  which  before  was  merely 
sufficient  to  support  it. 

The  sickness  occasioned  by  swinging  is  evidently  from 
the  same  causes  as  sea-sickness,  and  thai  direction  of  the 
motion  which  occasions  the  most  piercing  sensation  of  un- 
easiness, is  conformable  lo  the  explanation  above  given. 

It  is  in  descending  forwards  that  this  sensation  i&  per- 
ceived ;  for,  then  the  blood  has  the  greatest  tendency  to 
move  from  the  feet  towards  the.  head,  since  the  line  joining 
them  is  in  ihe  direction  of  the  motion.     But  when,  in  the 


is  transverse  to  the  line  of 
:omparative  inconvenience, 
the  blood  towards  the  heaJ 

in  swinging,  afforded  me 
unity  for  trying  the  effect 
le  advantage  was  manifest. 
Jqual  the  expectations  I  had 
iea.  It  is  possible  that  the 
y  in  this'  case  be  loo  great 
,  means  ;  but  I  am  inclined] 
the  intestines  are  also  af- 
e  blood ;  and  if  these  have 
itate,  this  consequence  will 
Oy  the    process    of  rcspira- 

A  friend  of  nunc  informed  me  that  he  had  endeavoured 
to  counteract  ibis  mechanical  effect  upon  the  stomach,  and 
had  experienced  immediate  relief  from  a  slight  degree  of 
sea  sickness,  by  W\a&  down  upon  the  deck  with  his  head 
towards  the  stem  of  ilic  vessel ;  by  means  of  which,  upon 
pitching,  he  was  in  the  attitude  of  a  person  descending 
backwards  in  a  swing. 

Whether  the  siomacb  be  or  be  not  thus  primarily  af- 
fected, or  only  In  sympathy  with  the  brain,  ihe  sensation 
of  sinking  is  in  all  cases,  referred  directly  to  the  stomach, 
which  is  seized  with  such  instantaneous  retching,  that  no 
person  who  has  nut  been  so  situated  can  form  a  just  con- 
ception of  it*. 

In. 


descent  backwards,  the 
the  body,  it  occasions 
because  the  tendency  to 
is  then  inconsiderable. 
The  regularity  of  the 
an  apparently  favourable 
of  inspiration  j  but  altl 
I  must  confess,  it  did  nc, 
formed  from  my  experie 
suddenness  of  ihe  desc< 
to  be  fully  counteracted 
to  think  that  the  cont> 
feeted  by  the  same  cam 
any  diroel  disposition  I 
be  in  no  degree  count 
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In  thus  referring  the  sensations  of  sea-sickness  in  so 

feat  a  degree  to  the  agency  of  mere  mechanical  pressure, 
feel  confirmed  by  considering  the  consequence  of  an  op- 
posite motion,  which,  by  too  quickly  withdrawing  blood 
from  the  head,  occasions  a  tendency  to  faint,  or  that  ap-  . 
proach  to  fainting,  which  amounts  to  a  momentary  giddi- 
ness with  diminution  of  muscular  power.  At  a  time  when 
1  was  much  fatigued  by  exercise,  I  had  occasion  to  run  to 
some  distance,  and  seat  myself  under  a  low  wall  for  shelter 
from 'It  very  heavy  shower.  In  rising  suddenly  from  this 
position  I  was  attacked  with  such  a  degree  of  giddiness, 
that  I  involuntarily  dropped  into  my  former  posture,  and 
was  instantaneously  relieved,  by  return  of  blood  to  the  head, 
from  every  sensation  of  uneasiness.  . 

Since  that  time,  the  same  affection  has  frequently  oc« 
curred  to  me  in  slighter  degrees,  and  I  have  observed,  that 
it  has  always  been  under  similar  circumstances  of  rising 
suddenly  from  an  inclined  position,  after  some  degree  of 
previous  fatigue.  Sinking  down  again  immediately  re- 
moves the  giddiness ;  and  then,  by  rising  a  second  tun* 
more  gradually,  the  same  sensation  is  avoided. 

Part  III.  On  the  salutary  Effects  of  Riding,  and  other  Modes 

of  Gestation. 

In  the  preceding  instances  of  disturbing  the  circulation 
of  the  blood,  by  external  motion,  the  effect  is  disagreeable, 
and  proportionally  prejudicial.  There  may  indeed  be  cases 
of  disorder,  in^which  it  will  be  salutary,  but  these  are  pro- 
bably less  frequent  than  is  generally  supposed. 

In  the  observations  which  follow,  general  opinion  will 
concur  with  me,  on  the  benefit  derived  from  external  or 
passive  motion,  and  I  hope  that,  in  ascribing  its  good 
effects  to  their  true  cause,  1  shall  enable  others  to  make  a 
valuable  distinction,  which  has  not  yet  been  preserved  with 
due  care,  between  one  motion  which  is  salutary,  and  an- 
other which  is  very  frequently  pernicious.     For,  although 

many  people  could  foretel  it  by  an  alteration  in  their  stomachs;  an  effect 
which  (it  is  added)  always  accompanies  the  wave-like  motion  of  earth- 
quakes, when  it  is  so  weak  as  to  be  uncertainly  distinguishable."  (Michel!, 
PhiI.Trans.vol.il.  610.) 

It  seems  thai  the  vapours  to  which  these  tremendous  concussions  are 
owing,  immense  ia  quantity,  and  of  prodigious  force,  being  for  a  time  con- 
fined on  all  sides,  elevate  the  surface  ol  a  country  to  a  vast  extent  until 
they  either  find  vent,  or  meet  with  some  partial  cause  of  condensation  ;  and 
hence  the  alternate  heaving  and  subsidence  of  the  ground  will  produce 
much  the  same  effects  as  the  rising  and  falling  of  the  swell  at  sea. 

the 
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the  lerm  gestation  is  employed  by  medical  writers,  as  X 
general  term  comprehending  riding  on  horseback,  or  in  a 
carriage,  and  although  the  merits  of  such  motions,  espe- 
cially the  farmer,  were  cleaily  noticed,  and  perhaps  even 
over-rated,  by  the  discernment  of  Sydenham,  I  believe  that 
no  explanation  has  yet  been  given,  of  the  peculiar  ad- 
vantages of  external  motion,  and  am  persuaded,  that  the 
benefits  to  be  derived  from  carriage  exercise  are  by  no 
means  in  so  high  estimation  as  they  ought  to  be. 

Under  the  common  term  exercise,  active  exertion  has 
too  frequently  been  confonnded  with  passive  gestation,  and 
fatiguing  efforts  have  consequently  heen  substituted  lor 
motions  that  aie  agreeable,  "  even  directly  invigorating, 
when  duly  adapted  to  the  «  ;lh  of  the  invalid,  and  the 
peculiar  nature  uf  his  hid"1  ion. 

The  explanation  which  tbont  to  offer  of  the  effects 

of  external  motion  upon  rculation  of  the   blood,    is 

founded  upon  a  part  of  lb  :ture  observable  in  the  ve- 

nous system,  the  mechani  dency  of  which  cannot  be 

doubled.     The    valves    w  :re  every    where    dispeiscd 

through  those  vessels,  alia  passage  to  the  blood,  when 

propelled  forward  bv  any  u>  i  that  assists  its  progress  ; 
but  they  oppose  an  immed  hstaclc  to  such  as  have  a 

contrary  tendency.     Thee  tion  is  consequently  helped 

forward  by  every  degree  o1  e  agitation.     The  heart  is 

supported,  in  any  labortc  rt  that   may  have  become 

necessary,  by  some  obsta<.  ts  exertions ;  it  is  assisted 

in  the  ttreat  work  of  resiori  ;ystem,  which  has  recently 

st  niggled  with  some  violent  attack  :  or  it  is  allowed,  as  it 
were,  to  rest  from  a  labour,  to  which  it  is  unequal,  when 
the  powers  of  life  are  nearlv  exhausted  by  any  lingering 
dinger. 

In  the  relief  thus  afforded  to  an  organ  so  essential  to 
life,  all  other  vital  functions  must  necessarily  participate; 
and  the  various  offices  of  secretion,  and  assimilation,  by 
whatever  means  they  are  performed,  will  not  fail  to  be  pro- 
moted during  such  comparative  repose  from  laborious  ex- 

fclven  the  powers  of  the  mind  itself,  though  apparently 
least  likely  to  be  influenced  by  mere  mechanical  means, 
arc  manifestly,  and  in  many  persons  most  immediately, 
affected  by  these  kinds  of  motion. 

It  is  not  onlv  in  cases  of  absolute  deficiency  of  power  to 

carry    on    the    customary  circulation,    that  the    beneficial 

effects  of  gestation    are  felt,    but    equally  so  when  com-' 

par  alive  inability  arises  from    redundancy  of  matter  to   be 

propelled, 
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propelled.  When  from  fulness  of  blood  the  circulation 
is  obstructed,  the  whole  system  labours  under  a  feeling  of 
hurry  and  agitation,  with  that  sensibility  to  sudden  im- 
pressions which  is  usually  termed  nervousness.  The  mind 
becomes  incapable  of  any  deliberate  consideration,  and  is 
impressed  with  horrors  that  have  no  foundation  but  in  a 
distempered  imagination. 

It  is  in  moderate  degrees  of  this  species  of  affection  that 
the  advantages  of  carriage  exercise  are  most  sensibly  felt* 
The  composed  serenity  of  mind  that  succeeds  to  the  pre* 
vious  alarm,  is  described  by  some  persons  with  a  degree 
of  satisfaction  that  evinces  the  decided  influence  of  the  • 
remedy.  With  this  steadier  tone  of  mind,  returns  its  full 
power  of  cool  reflection ;  and  if  the  imagination  becomes 
more  alive  than  usual,  its  activity  is  now  employed  in  con* 
ceiving.  scenes  that  are  amusing  and  agreeable. 
'  As  an  instance  of  direct  relief  to  a  circulation  labouring 
from  mere  fulness  of  blood,  I  may  adduce  that  of  a  person, 
whose  friends,  as  well  as  himself,  were  apprehensive,  from 
the  violent  and  visible  throbbing  of  his  heart,  of  the  ex- 
istence of  some  organic  mischief,  and  were  in  some  mea- 
sure alarmed  for  the  consequences. 

He  was  persuaded,  and  not  reluctantly,  to  go  without 
delay  for  medical  advice,  and  was  accordingly  conveyed 
in  a  carriage  to  the  house  of  some  physician  of  eminence, 
but  did  not  succeed  in  finding  him  at  home.  As  the  sym- 
ptoms did  not  appear  to  admit  of  delay,  and  were  at  least  not 
aggravated  by  the  motion,  it  was  hoped  that  the  wished- for 
advice  might  be  obtained  at  a  part  of  the  town  which  hap- 
pened to  he  at  some  distance.  But  the  second  attempt 
proved  as  fruitless  as  the  former,  and  a  third  was  made 
with  the  same  event.  Since  the  throbbing  had  by  that 
time  considerably  abated,  he  was  contented  to  postpone 
any  further  efforts  to  the  following  day,  and  directed  the 
carriage  homewards.  By  the  time  that  he  returned  to  his 
friends,  he  found  that  the  motion  of  travelling  over  several 
miles  of  pavement  had  apparently  removed  the  complaint. 
The  pulsation  of  the  heart  and  arteries  had  subsided  to  their 
natural  standard,  and  he  congratulated  himself,  that  his 
search  of  a  remedy  had  not  been  ineffectual,  although  he 
had  been  disappointed  as  to  the  source  from  which  be 
thought  he  bad  most  reason  to  expect  relief. 

If  vigour  can  in  any  instance  be  directly  given,  a  man 
may  certainly  be  said  to  receive  it  in  the  most  direct  mode, 
when  the  important  service  of  impelling  forward  the  cir- 
culation of  his  blood  is  performed   for  him  by  external 

means. 
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means.  The  main  spring,  or  first  mover  of  the  system,  il 
thereby,  as  it  we-c,  wound  up;  and  although  the  several 
subordinate  operations  of  60  Complicated  a  machine  can- 
not be  regulated  in  detail  by  mere  external  agency,  they 
must  each  be  performed  with  greater  freedom,  in  conse- 
(juence  of  this  general  supply  of  power. 

In  almost  every  treatise  on  the  subject  oF  chronical  dis- 
eases, arc?  to  be  found  numerous  instances  of  the  benefit 
!>roduced  by  the  several  modes  of  gestation  which  have 
ieen  most  generally  adopted;  as  riding  on  horseback,  in 
carriages,  sea- voyages,  and  swinging.  And  in  many  caies 
which    might  be  adduced,  it  has  appealed    too  clear  to 


admit  of  a  doubt,  that 
owing  solely  to  the  eutt! 
must  oe  allowed,  at  leas'- 
plained  ;  that  of  relier'n 
great  part  of  their  exei 
tnaij  therefore  have  conti 
only. 

The  different  modes   ar 
their  nature  to  different  d 
there  arc  cases    in    which 
may  not  suit  the  sihiatiot 
it  cannot  be  difficult  to 
motion,  so  as  least  to 
greatest  relief.     A  very 
incessant   motion,    Bltt 
more  violent  and  occas 
probablv,  it  is,  that  sea-voyag 


ith  remarkable  advantage. 


e  of  ihe  patient  has  been 
itation  of  his  body,  which 
ve  had  the  effect  above  ex- 
hearl  and  arteries  from  a 
propelling  the  blood,  and 
to  the  cure,  by  that  means 

Entiomd  are  adapted  from 
of  bodily  strength  ;  and  if 
hich  appears  most  eligible 
:umstanccs  of  the  patient, 
ve  other  means  of  giving 
lode,  and  yet  to  give  the! 
id  long  continued,  or  even 
me  cases  better  than  any 
itation  :  and  in  this  way, 
have  sometimes  been    at- 


LXVEI.  Comparative  Tables  of  the  Beats  of  the  Tempered 
Oinioi:ar),i-i  in  M,  Kirnberger's  and  the  Isotonic  or 
Kijiiul  Tempcntmait  Systems  of  Tuning;  with  Remarks 
an  tlu:  aim  nun!  Si/U.-.-n  used  by  Organ  J'unerS,  compared 
uitli  that  of  M.'Kimlerger.  By  the  Rev.  C.  J.  Smyth* 
Minor  Cnnun  if  the  Cathedral,  Norwich. 

1  lie  opinions  of  profound  iheorists  are  ever  entitled  to 
atteniio.i  ;  but  should  not  br.  received  with  implicit  faith. 
If  Mich  ;i  man  a;  Sir  Isaac  Newton  was  capable  of  a  mis- 
lake,  so  is  an  limamiel  Bach,  or  aKollmami.  To  the  latter 
gentleman  Oie  nn.-ical  world  is  under  the  greatest  obliea- 
lions    for   reducing  the  theory  of  Composition  to  a  degree 

(Of 
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oF  simplicity,  before  his  writings  unknown.  But  the  opi- 
nions he  has  advanced,  with  respect  to  the  temperameut 
of  the  musical  scale,  require  that  minute  investigation  and 
submission  to  calculation,  which,  if  they  had  been  advanced 
by  a  person  of  less  celebrity,  might  have  been  passed  over 
in  silence.  ' 

One  of  the  grand  objects  at  which  he  appears  to  aim,  is 
to  establish  an  equal  temperament  on  the  piano-forte  (that 
is,  that  all  chords  of  the  same  kind  shall  be  alike,  as  to 
their  degree  of  imperfection) :  to  this  I  raise  no  objection; 
the  rage  for  modulation  at  present  exerting  its  energies,  t6 
their  utmost  possible  extent ;  a  rage  very  favourable  to  the 
talents  of  those,  who  have  not  invention  sufficient  to  pro- 
duce novel  and  beautiful  melodies^  Hud  yet  aspire  to  the 
character  of  interesting  composers.  \ 

I  shall  first  presume-  to  offer  a  few  observations  on  the 
unequal  temperament  of  Kirnberger,  which  Mr.  ftollmanii 
supposes  "  one  of  the  best  hitherto  known**'  Not  having 
the  happiness  to  be  able  to  read  German,  I  know  not  what 
M.  Kirnberger  has  offered  in  its  behalf ;  or  those  impor- 
tant observations  which  major  Templehoff  (in  an  Essay  in 
that  language  published  in  1773,  Berlin)  is  said  by  Dr« 
Robison  in  the  Encyc.  Brit.,  art.  Temperament,  to  have 
ma<le,  on  Kirnberger's  system. 

Preferring  at  all  times  experiment  to  theory,  I  tuned  my 
piano-forte  according  to  Mr.  Kollmann's  printed  directions, 
with  a  view  to  hear  the  effect  of  one  of  "  the  best  unequal 
temperaments.0  I  cannot  speak  favourably  of  the  result* 
I  will  below  subjoin  a  table  of  the  healings  of  the  tempered 
consonances,  in  order  to  give  those  professors  who  may 
feel  no  inclination  to  submit  to  the  drudgery  of  calculation, 
some  idea  of  what  the  effect  of  this  temperament  would  be 
on  an  organ,  where  those  beatings  are  most  distinctly  heard  t 
a  formidable  host  of  foes,  inimical  to  correct,  and  even  tole- 
rable tunc.  It  appears  to  me,  in  the  outset,  doubtful  whether 
a  tempered  system  should  have  any  perfect  chords  (but 
the  octaves);  as  those  chords,  whenever  they  are  heard,  will 
render  the  ear  less  disposed  to  be  pleased  with  the  imperfect 
harmony  which  follows. 

We  will  suppose  the  performer  on  the  organ,  to  begin 
with  Kirnberger**  system  m  the  key  of  C,  answering  to  the 
tenor  clif ;  here  is  a  chord  absolutely  perfect  ;  so  also**  the 
chord  of  G,  the  fifth  of  the  key;  but  the  chord  of  the 
fourth  of  the  key  ranks,  in  point  of  importance,  next  to 
the  key-note  and  its  fifth;  and  here  unfortunately  is  a 
chord  of  which  A,  the  major  third  to  F,  beats  149  times 
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in  15".  From  the  kcv  of  C  a  modulation  will  naturally 
be  expected  into  the  kevnf  G;  which  modulation  will  re- 
quire the  dominant  of  G,  viz.  the  chord  of  D  with  3  major 
third,  fifth,  and  seventh.  Now  the  A  is  half  a  comma  too 
flat,  as  a  fifth  above  D,  and  will  beat  75  times  in  15".  And 
this  we  may  take,  as  the  first  instance  of  "  a  very  line  va- 
riety of  perfection."  Surely  Mr.  Kollmann  would  have 
been  more  consistent  in  the  use  of  terms,  if  he  had  said 
"  varieties  of  imperfect  inn."  The  next  chord  which  oc- 
curs is  that  of  E,  the  fifth  of  which  is  perfect,  but  the 
major  third  beats  555  in  15".  The  chord  of  F  has  already 
been  spoken  of;  proceed  we  then  to  examine  the  chord  of 
Bb  ;  the  fifth  is  perfect,  the  mijor  third  beats  399.  This 
chord  on  Eb  beats  ef36. 

Now  let  us  compare  this  temperament  with  that  upon 
organs  tuned  in  the  usual  manner,  I  do  not  give  the  beats 
in  extreme  keys,  because  they  are  too  rapid  lobe  heard  as 
beatings,  except  in  the  lowest  nart  of  the  scale,  and  have  a 
rough  effect,  which  is  more  to  irable  than  beatings  not  loo 
rapid  to  be  perceived  as  beat  igs.  One  chord,  viz.  that 
of  Al  or  G*  has  a  peculiar  cha.  aclcr,  (it  is  called  the  wolf) 
the  fifth  being  almost  the  fifth  part  of  a  minor  tone  too 
sharp,  and  the  beatings  are  di  stinctly  heard  in  the  middle 
and  lower  part  of  the  scale. 

Chords  on  lite  Organ,  as  t until  in  the  usual  Manner. 
C,  G,  D,  A,  and  E,  good. 

B,  F*,C+  and  G*.     The  major  thirds  almost  one  fourth 
of  a  minor  tone   too   sharp,  and 
Al>  (or  G*)  has  alsoa  fifth  almost 
I",  lib  and  Eb,  good.         one-fifth   of   a  minor  tone    too 
sharp,  as  before  observed. 
WH'Ti  we  bear  an  organ  tuned  in   this  manner,  we  may 
consider  our-ckes  at  a  feast,   in  which  there  are  dishes- of 
various  qualities  ;  while  in  M.  Kirnberger's  feast  of  exquisite 
viardi,  but  ri'hl  '/■'.•/.v   are  verv  palatable,   and  those  who 
are      ind    of  snur  crout   and  olives,  and,  like  many  of  our 
bis:  compos  i",  n.no  no  objection  to  a  slice  of  wolf,  though 
the;  would  not  choose  to  dine  entirely  upon  that  outlandish 
animal,    have  an    opportunity  of  gratifying  their  peculiar 
palates.      Until,  therefore,  some  irrefragable  arguments  are 
produced,  in  pmve  the  superiority  of  M.  Kirnberger's    tem- 
perament  to  that   in  common   use,   I  presume  our  organ- 
bmlders  and  organ-tuners    will,   in  spite  of  any  charges  of 
obstinacy,  ignorance,  or  policity,  continue  to  tune  as  their 
ancestors  did  before  them  i  as  I  cannot  flatter  myself  the 
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public  will  ever  go  to  an  enormous  expense,  for  many  ad- 
ditional pipes,  in  order  that  our  old  and  young  organists 
may  perform  their  wonderful  feats  of  ^modulation  (which 
require  as  little  genius  as  application),  without  torturing 
those  who  prefer  tolerable  tune,'  to  the  parade  of  science. 
Further  observations,  on  mean-tone  temperaments,  xiiay 
be  offered  hereafter. 

G.  J.  Smyth* 


M.  KiKNgERGER's  Temperament,  Beats  in  13". 

(The  Vibrations  communicated  by  Mt.Farey.) 
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The  Isotonic  Scale*,  Beats  in  15*. 

(TlieVibraiion*  communicated  by  Mr.F*»  it.) 
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LXVIII.   On  Crystallography.    By  M.  Haw.     Transited 

f'tvih  llit  fmt  funs  Edition  of  his  Trait  e  At  Mim-ralogie. 

[Continued  from  p.  3GS.] 
GEOMETRICAL    CHARACTERS    Of  CRYSTALS, 

1 6.   Vurms.     Nucleus  or  primitive  form. 

It  is  very  rare  to  find  a  mineral  under  ils  primitive  form 
given  immediately  by  nature,  and  there  is  a  certain  mini- 
&erj)i  species  in  which  this  form  is  known  only  from  the 
results  of  mechanical  division  and  by  theory.  The  just 
measurement  of  actions  susceptible  of  producing  it  is  only  as 

'  foe  on-  mviiiih  vuluinr,  p.  C5,  and  our  xxi«h  volume,  p.  347. Kbit. 
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it  were  a  point  which  frequently  escape*  in  the  process  of 
crystallization,  amid  that  multitude  of  circumstances  which 
influence  in  so  many  ways  the  progress  of  this  operation. 

The  diversity  of  the  primitive  forms  ought  to  be  re- 
garded as  a  certain  indication  of  a  difference  in  nature  be- 
tween two  substances,  and  the  identity  of  primitive  form 
indicates  that  of  nature,  at  all  times  wnen  this  form  is  not 
one  of  those  which  have  a  marked  character  of.  regularity, 
such  as  the  cube,  the  reguJar  octahedron,  &c. 

Secondary  forms*  In  order  to  describe  more  easily  the 
secondary  torms,  we  shall  suppose  them  always  situated  in 
such  a  manner  that  the  line  which  may  be  considered  as 
their  axis  has  a  vertical  position,  qnd  then  the  faces  parallel 
to  this  axis  will  themselves  tjear  the  name  of  iwticat faces  $ 
we  shall  call  horizontal  faces  those  which  will  be  perpen* 
dicular,  aod  oblique  faces  those  which  will  be  inchnea  to* 
wards  it* 

We  are  sometimes  in  the  situation  of  indicating  the  tiw 
cidence  of  a  face  which  is  presented  in  front  in  the  pro* 
jection  of  a  crystal,  on  that  which  is  adjacent  to  it  behind 
the  same  crystal.  We  shall  then  give  to  the  latter  the 
name  of  returned  facet.  Suppose,  for  example,  that  in  the 
'distich  topaz  represented  (fig.  61,  PI.  VII)  it  is  requisite  to 
indicate  the  angle  formed  by  one  or  other  of  the  panes  o,  o, 
with  that  which  is  contiguous  to  it  in  the  posterior  part, 
we  shall  say  that  the  incidence  of  ©  on  the  returned  pane 
is  93°  tf. 

The  forms  of  crystals  are  subject  to  various  kinds  of  al- 
terations purely  accidental.  One  consists  in  certain  faces 
being  nearer  to,  or  more  distant  from,  the  centre  in  one 
.  crystal  than  in  anojther  which  belongs  to  the  same  variety, 
in  such  a  way,  however,  as  constantly  to  preserve  a  certain 
character  of  symmetry.  In  several  cases  these  variations  only 
fall  on  the  dimensions  of  the  faces,  and  not  on  the  number 
of  their  sides.  This  happens  with  certain  dodecahedral 
garnets,  which  in  the  case  of  perfect  symmetry  would  have 
their  surface  composed  of  twelve  equal  and  similar  rhombs, 
and  which  are  lengthened  in  the  direction  of  an  axis  which 
would  pass  by  two  of  their  opposite  solid  angles  taken  among 
those  which  are  formed  of  three  plane  angles.  The  dode- 
cahedron is  then  presented  under  the  appearance  of  a  solid 
with  six  panes  which  are  elongated  rhombs,  with  summits 
of  three  faces  each  which  are  true  rhombs.  In  other  cases, 
Ithe  faces  themselves,  or  some  of  them  at  least,  change  their 
figure,  by  the  increase  or  diminution  of  the  number  of 
■  Ff3  their 
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their  sides.  Thus,  upon  the  hypothesis  that  the  cube  per- 
forming the  function  of  the  primitive  Form  undergoes  z 
decrement  by  a  simple  range  around  its  eight  solid  angles, 
it  may  happen  that  the  effect  of  the  decrement  remains  in- 
terrupted, at  the  term  at  which  all  the  faces  which  it  pro- 
duces are  equilateral  triangles  far  enough  removed  from 
the  centre  to  avoid  meeting,  and  then  the  faces  parallel  to 
those  of  the  primitive  cube  will  be  octagons.  If,  on  the 
contrary,  the  same  faces  come  in  contact,  the  primitive 
planes  will  preserve  the  form  of  the  square  :  finally,  if  they 
intersect  each  other,  they  will  be  changed  into  hexagons, 
primitive  faces  ceding  to  he  squares,  and  these 


vithout  the 

variations  might  pass  througl 
will  he  as  many  approximati 
of  the  complete  octahedron, 
which  the  law  of  decrement . 

But  amid  all  these  diversit 
cideiices  of  (lie  faces  of  it- 
truth,  which  has  been  plae 
numerous  observations  of  Ri- 
consequence  of  the  integrant 
able  in  its  form,  and  also  fr" 
turn  having  a- constant  p 
more  or  less  far  from  its  lim 
lalive  to  one  and  the  same  va 

A  second  cause  of  varia 
symmetry  and  regularity  ol 
effect  of  which  is  to  deatm, 
faces,  in  such  a  h 


finity  of  degrees  which 
5,  with  respect  to  the  form 
ith  is  the  object  towards 
ds. 

>f  positions,  the  mutual  in* 
rystal  are  constant.  This 
ieyond  all  question  by  the 
;  de  I'Isle,  is  a  necessary 
olccule  being  itself  invari- 
the  law  of  decrement  in  ill 
:ss,  which  is  only  arrested 
1  the  different  crystals  re- 

1  is  that  which  disturbs  the 
crystalline  form,  and  the 
b  equality  of  the  analogous 
some  take  a  very  visible  extension, 
rely  escape  the  eye.  The  theory 
ought  (o  make  an  abstraction  of  these  variations,  and  re- 
gard (hem  as  mill  :  but  they  are  visible  enough  to  confuse 
the  mind  of  a  jurson  not  much  habituated  to  these  excr* 
ciscs,  and  H10  cannot  easily  distinguish  the  type  from  lb? 
true  form  through  the  traits  which  disfigure  it,  and  this  is 
the  aciirce  of  the  greatest  difficulties  which  the  study  of 
cvsis'ti'graphv  presents.  The  projections  traced  from  re- 
gular iTvstal-,  and  the  copies  in  rfltevo  of  these  bodies,  may 
be  oi'  great  use  to  the  naturalist,  in  order  to  bring  back  the 
rest,  by  an  exercise  of  imagination,  to  the  symmetry  from 
which  they  are  separated. 

These  imitations  of  the  work   of  nature  will  serve  to 
obviate  a  difficulty  of  another  kind,  namely,  that  which 
arises  from  the  grouping  of  crystals  partly  concealed  by 
each  other,  or  from  their  slight  projectipn  above  the  ma- 
trix. 
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trix,  in  which  they  seem  to  be  more  or  less  fastened,  so 
that  it  behoves  an  observer  to  complete!  in  his  imagination, 
each  of  these  partial  forms. 

In  short,  I  have  been  more  than  once  surprised  to  see 
with  what  facility  young  mineralogists,  who  have  joined  to 
a  taste  for  the  science  an  aptitude  for  geometrical  con- 
ceptions, have  referred  every  thing  to  its  right  place  in  . 
crystals  the  faces  of  which  were  the  moyt  deranged,  or 
have  profited  from  the  trifling  part  of  a  crystal  sunk  in 
its  matrix,  in  order  to  guess  at  the  rest.  It  would  even 
seem  that  there  is  a  peculiar  satisfaction  attached  to  the 
solution  of  these  small  problems  :  every  person  is  pleased 
with  giving  proofe  of  sagacity,  and  with  understanding 
nature  as  if  by  half  a  word. 

In  order  to  determine  the  mutual  incidences  of  the  faces 
of  a  crystal,  or  of  its  salient  angles,  an  instrument  is  used 
which  was  invented  by  M.Carangeau.  This  instrument, 
which  strongly  resembles  the  graphometer,  is  composed  of 
a  semicircle  MTN  (fig.  77),  of  brass  or  silver,  divided 
into  degrees,  and  which  has  two  arms  A  B,  FG,  one  of 
which  F  G  is  slit  from  u  to  R,  excepting  at  K,  where  a 
small  piece  is  left  uuslit  in  order  to  give  more  solidity  to 
the  instrument.  This  arm  is  attached  at  R  and  at  c  to  a 
brass  rule  situated  behind,  and  which  is  of  a  piece  with  the 
semicircle.  The  junction  of  the  arm  with  this  rule  is 
produced  by  means  of  two  screws  which  are  inserted  into 
the  slit.  The  other  arm  A  B  is  slit  in  the  same  manner 
from  x  to  c9  where  it  is  attached  abo.'e  the  former  by 
means  of  the  screw  at  this  place,  and  which  traverses  the 
two  slits.  On  loosening  the  screws,  we  can  shorten  at  plea« 
sure  the  parts  c  G,  c  B,  of  the  two  arms,  as  circumstances 
require. 

Ilie  arm  AB  having  only  a  single  point  of  attaching  at 
r,  where  the  centre  of  the  circle  is,  has  a  movement  around 
thtf  centre,  while  the  arm  GF  remains  constantly  in  the 
direction  of  the  diameter  which  passes  by  the  points  zero 
and  180°. 

It  may  be  useful  to  remark,  that  the  upper  part  of  the 
arm  AB  ought  to  be  bevilled  off  towards  its  edge  sz9  the 
direction  of  which  being  prolonged  below,  passes  by  the 
centre  c  of  the  instrument.  The  reason  of  this  is,  that  this 
edge  is  what  is  called  the  index  tin*,  i.  e.  that  which  indi- 
cates on  the  graduated  circumference  the  measurement  of 
the  angle  wanted. 

Let  us  now  suppose  that  we  wish  to  measure  on  a  crystal 
the  angle  formed  by  two  adjoining  planes.    We  know  that 

F  f  4  t}iis 
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this  angle  is  equal  to  lliaL  of  two  lines  drawn  from  one 
and  the  same  point  of  ihe  edge  which  joins  these  planes, 
with  the  condition  that  they  are  perpendicular  to  this  ridge 
and  laid  down  on  the  same  planes.  In  order  to  have  this 
angle,  we  shall  arrange  the  instrument  so  that  the  portions 
c  G,  c  B  of  the  two  arms  may  leave  no  light  between  them 
and  the  planes  in  question,  and  at  the  same  time  their  edges 
may  be  perpendicular  to  the  edge  of  junction,  in  this  cast, 
the  faces  which  embrace  the  crystal  are  tangents  to  the  two 
planes  whosa  incidence  we  seek  for.  This  being  done,  we 
shall  seek  on  the  ci re u inference  of  the  instrument,  the 
degree  which  the  index  line  sz  marks,  or  the  angle 
which  this  line  farms  with  th  which  passes  by  the  centre 
c  and  by  the  zero  point,  *■■  m  angle  is  equal  to  thai 
formed   by  the  two  portion  ,   cB  of  the  arms,  since  it 

is  opposite  to  it  at  the  surau 

Tt  is  an  advantage  to  be  to  shorten  these  parts  at 

pleasure,  to  avoid  the  obs'i  s  which  would  render  the 
operation  impracticable,  an  'hich  might  be  occasioned 
either  by  the  matrix  to  whit,  ie  crystal  adheres,  or  front 
the  adjoining  crystals  in  n  lis  partly  fastened. 

But  there  are  cases  in  *>«■  this  precaution  is  not  suf- 
ficient, and  in  which  we  s  1  find  ourselves  constrained 
by  the   part    of  the    seraif  situated  towards  M,  if  its 

position  was  invariable.  ingenious  inventor  of  the 

instrument  has  guarded  i  this  inconvenience  by  the 

following  contrivance. 

The  sialic  at  c  has,  besid  ie  two  arms,  a  stay  or  rod 
of  steel  placed  bilnw  the  copper  rule  on  which  the  arm 
G  I'  is  immediately  applied.  The  upper  extremity  of  this 
rod,  or  that  which  is  ;amated  towards  0,  has  a  hole  into 
which  a  steel  peg  also  enters,  furnished  with  a  screw  in  ft 
similar  manner.  In  addition  to  this  the  semicircle  is  di- 
vided at  j)0  ,  so  thai,  by  means  of  a' hinge  with  which  it  is 
provided  at  the  same  place,  the  quarter  of  the  circle  "I'M 
is  folded  below  the  quarter  of  the  circle  T  N,  and  is  as.  it 
were  suppressed.  When  we  wish  to  execute  this  move- 
ment, we  must  lumen  the  screw  which  fastened  the  upper 
part  of  the  rod  rO,  we  must  disengage  the  hole  at  the  end, 
of  this  rod  from  the  screw  which  ts  inserted  into  it,'  and 
we  must  pull  down  the  rod  until  it  is  beneath  the  copper 
rule  which  has  the  arm  G  F.  When  the  angle  measured 
exceeds  yo',  we  must  return  the  quarter  circle  TM  to  its^ 
place,  in  order  to  ascertain  its  value. 

It  will  be  easy  to  appreciate  the  utility  of  the  goniometer, 
if  wc  reflect  how  interesting  it  is  that  descriptions  of  cry- 
stal^ 
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tftals  should  indicate  the  angles  which  their  facet  make 
with  each  other.  Such  are  the  indications  which  make  the 
description  start  up,  as  it  were,  by  palpable  and  truly  cha- 
racteristic traces.  Without  these  requisites,  a  description 
would  be  a  rude  and  imperfect  sketch,  which  might  be  re* 
ferred  to  many  different  objects.  7 

Thus  we  do  not  describe  dodecahedral  zircon  when  we 
merely  say  that  it  is  a  prism  with  four  panes  terminated  by 
summits  with  four  rhombs  which  arise  on  the  longitudinal 
ridges.  This  character  would  also  suit  the  harmotome 
(the  cruciform  hyacinth),  the  stilbite,  oxidized  tin,  &c. : 
hut  if  you  add  that  the  panes  form  right  angles  with  each 
other,  and  the  faces  of  the  summit  are  inclined  to  each 
other  by  124p  12',  the  description  will  be  restrained  to 
zircon.  If  you  say  that  the  inclination  is  121°  bf,  it  will 
be  the  harmotome ;  or,  if  you  s#y  that  there  are  two  dif- 
ferent inclinations,  the  one  123°  32^  and  the  other  112° 
14',  it  will  be  the  stilbite. 

There  are  several  varieties  of  one  and  the  same  substance 
which  may  present  forms  of  the  same  kind,  and  which  will 
only  be  distinguished  by  the  measurements  of  their  angles. 
Of  this  description  are  the  six  rhomboids  on  one  hand, 
and  on  the  other  the  twb  dodecahedrons  with  rhombic 
faces  which  are  found  in  carbonated  lime.  How  can  we 
exactly  describe  all  the  varieties  which  differ  from  each 
other  more  or  less,  if  we  do  not  precisely  mark  the  dif- 
ferences ?  And  there  are  even  cases  in  which  the  use  of 
the  goniometer  is  the  only  way  to  avoid  an  error  which 
would  not  fail  to  slide  into  the  description.  Thus  the 
calcareous  rhomboid,  the-  angles  of  which  only  differ  in 
about  2°  16'  from  the  right  angle,  was  at  first  taken  for 
&  cube,  and  would  have  continued  to  be  called  cubical 
calcareous  spar,  if  geometrical  measurements  had  not  rec- 
tified this  denomination,  doubly  defective,  either  in  itself, 
tir  with  reference  to  the  theory  which  demonstrates  that 
the  existence  of  the  cube  does  not  agree  here  with  that 
of  any  symmetrical  laws  of  decrement. 

One  of  the  principal  causes  of  this  neglect  of  gonio- 
raetry  arises  from  the  kind  of  rule  to  which  some  minera- 
logists are  restricted,  of  confining  themselves  to  characters 
susceptible  of  being  determined  solely  by  a  reference  to  the 
senses:  and  on  thts  account  we  are  deprived  of  the  re- 
sources presented  by  the  instruments  which  give  to  our 
organs  a  new  degree  of  delicacy,  and  render  them  capable 
of  attaining,  in  the  determination  of  the  distinguishing 
characters  of  minerals,  that  precision  which  is  in  its  turn 

the 
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the  principal  character  of  the  sciences,  t  have  known 
some  admirers  of  simple  and  unaided  ocular  demon  stra- 
tion,  nevertheless,  approve  of  using  an  eye-glass.  Now 
what  is  a  goniometer  but  a  kind  of  geometrical  eye-glass, 
which  enables  us  to  perceive  those  minute  difTirrences,  and 
imperceptible   gradations,  which  escape  the  eye? 

With  respect  to  plane  angles,  we  have  sometimes  indi- 
cated them  also*,  particularly  those  of  primitive  forms, 
and  those  which  imprint  on  secondary  forms  a  characier 
of  simplicity  and  regularity,  such  as  the  angles  of  go", 
60",  &c. 

We  shall  conclude  from  what  precedes,  that  every  cry- 
stalline form,  when  we  i  onsiu< ,  only  what  is  invariable  !n 
it,  i.  p.  the  number  and  the  respective  inclinations  of  its 
faces,  is  so  truly  characteristic,  that  it  may  serve  of  itself 
to  determine,  independently  o*  every  other  consideration, 
the  species  to  which  the  cry  ;l  belongs  that  presents  it, 
provided  it  be  not  a  cube,  a  u  nlar  octahedron,  a  regular 
tetrahedron,  a  Thomboidal  dodt  ihedron,  or  a  regular  hexa- 
hedral  prism.  Thus  the  form  of  the  dodecahedron  with 
triangular  scalene  faces  incline  I  among  each  other  alter- 
nately by  144°  20'  2fi",  and  lu4]  28'~W',  indicates  by 
itself  a  variety  of  carbonated  lime. 

Hence  it  would  be  possibl  to  compose  a  method,  by 
means  of  which,  any  cryst  ne  form  being  given,  we 
might  succeed  in  ascertaining  in  what  species  it  ought  to 
be  placed. 

It  is  casv  to  perceive,  that  by  considering  the  faces  of 
crystals  relativi  10  their  number  which  varies  from  four  to 
(50  and  upwards,  with  their  vertical  positions,  inclined  or 
horizontal,  with  the  other  modes  of  existence  of  which 
they  are  susceptible,  we  should  have  divisions  and  subdi* 
visions  so  much  the  clearer,  if  geometry  was  called  in  to 
deicrmine  and  circumscribe  them.  A  method  of  ibis 
kind  would  he  purely  factitious,  but  it  would  fulfil  its 
principal  object  :  and  we  might  even  conceive  that  a  geo- 
metrician with  its  assistance,  who  was  no  naturalist,  and 
who  had  only  before  his  eyes  the  collection  of  crystalline 
forms  executed  in  wood,  might  succeed  in  arranging  this 
collection.  There  would  only'  be  the  forms  common  to 
various  species  which  would  lead  to  several  namefc,  among 
which  we  could  only  choose  from  the  inspection  of  the 
natural  crystals,   by  combining   with  'he  form,  a  second 

•  We  mav  mea'ure  Hicic  anjjles  by  meant  of  ■  card  properly  cut,  or  by 

two  very  thin  rule-  nt  sttel,  which  turn  oo  each  other  by  meant  of  a  hinge, 

character 


On  Crystallography.  459 

character  on  which  the  last  step  would  depend,  by  which 
to  attain  our  object.  Thus  the  taste  joined  to  the  cubical 
form  would  instantly  indicate  muriate  of  soda.  A  metallic 
colour  of  a  bronze  yellow  reflected  by  a  body  of  the  s*me 
form  would  characterize  sulphurated  iron. 

17*  Structure.  Mechanical  Division.  The  character 
furnished  by  this  operation  is,  as  we  have  already  re- 
marked, the  only  one  which  does  not  participate  in  the 
Variations  produced  by  the  mixture  of  heterogeneous  sub* 
stances,  toe  influence  of  which  modifies  the  hardness, 
specific  gravity,  fusibility,  &c.  and  even  the  results  of  the 
analysis.  It  may  perhaps  disappear  in  the  unshapen  masses 
which  have  undergone'  a  confused  crystallization ;  but 
wherever  it  is  possible  merely  to  have  a  glimpse  of  it,  it 
is7 susceptible  neither  of  more  nor  of  less.  It  removes  in 
some  measure  every  thing  which  is  merely  accessary  in 
the  composition  of  a  substance ;  and  while  in  all  other 
respects  this  substance  marches  through  a  succession  of 
shades,  the  measurement  of  the  primitive  angles  stops  at 
the  same  degree ;  and  as  soon  as  the  substance  changes  its 
nature,  there  is  an  abrupt  leap  in  the  value  of  the  angles. 

We  may  venture  to  hope,  that  those  who  peruse  this 
treatise  with  attention  will  perceive  the  advantage  which 
we  have  made  of  the  character  in  question,  for  the  deter- 
mination of  the  species.  In  our  first  researches  we  had 
nothing  further  in  view  than  to  make  it  the  basis  of  a 
theory  fitted  for  throwing  lights  on  crystallography.  But 
the  various  applications  which  we  have  made  of  this  theory 
Jed  us  to  exclude  from  such  a  species  crystals  which  had 
been  referred  to  it,  and  which  rejected  the  laws  of  structure 
of  which  the  forms  relative  to  this  species  were  suscepti- 
ble; whereas  other  crystals,  hitherto  placed  in  different 
species,  were  subject  to  laws  which  solicited  their  intimacy; ' 
find  from  that  moment  we  conceived  that  this  theory,  which 
at  first  appeared  restricted  to  a  simple  branch  of  mineralogy, 
could  extend  its  influence  to  the  whole  science,  and  con- 
tribute to  give  more  regularity  and  justness  in  the  distri- 
bution of  the  subjects  which  it  embraces. 

18.  Fracture.  This  ought  not  to  be  confounded  with 
Structure.  Having  broken  a  mineral,  when  we  perceive 
internally  a  scaly,  granulous  or  fibrous  texture,  this  is  the 
effect  of  an  arrangement  which  preexisted  in  the  body. 
But  if  we  find  an  undulated  surface,  or  a  species  of  small 
scales,  which  are  nothing  else  than  very  thin  fragments, 
still  partly  adhering  to  the  substance,  this  aspect  is  the 
pffect  of  fracture.    But  4s  it  depends  originally  oq  a  certain 
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it  Is  generally  discovered  iu  all  the*" 
pieces  or'  the  same  substance,  and  it  is  this  which  may 
serve  as  a  character  for  recognising  it. 

Minerals  in  which  there  id  wanting  some  one  of  the 
sections  necessary  for  completing  the  primitive  form,  pre- 
sent a  fracture  properly  so  caliedat  the  place  where  these 
sections  ought  to  exist.  For  example,  in  the  amphibole, 
the  joints  parallel  to  the  panes  of  the  prism  are  very  di- 
stinct, whereas  we  perceive  none  in  the  direction  of  the 
bases;  so  that  the  crystal  is  broken,  instead  of  allowing 
itself  to  be  divided  in  the  same  direction.  There  are  there- 
fore, in  these  cases,  longii-j:-".l  joints  with  a  transverse 


fracture.  In  other  cases  the 
and  the  fracture  is  loncitu' 
different  directions  accor 
place;  and  when  there  w'n 
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Mr.  Home's  paper  on  the 

arnus  animals,  particularly 

the  opossum,  was  read. 

plied  to  the  squalus  acan- 

h,  common  on  the  shores  of  Nor- 

particularly  the  latter,  the  young 


of  which  not  deriving  its  nutriment  by  a  navel-string,  or 
from  the  uterus  o|  its  mother,  is  supported  by  external 
agents,  of  which  air  forms  an  essential  part.  He  also  no- 
ticed the  fact,  that  fish  deposit  their  eggs  on  rocks  and 
plants  near  the  surface  of  the  water,  which  there  contains 
more  atmospheric  air,  and  that  this  air  is  necessary  to  the  life 
of  the  young  fish,  which  are  enveloped  in  a  gelatinous  fluid. 
June  7, — was  occupied  in  reading  Mr.  Bran de's  appen- 
dix to  Mr.  Home's  paper,  consisting  of  a  chemical  analysis 
of  the  peculiar  gelatinous-like  matter  in  which  the  ova  of 
sharks,  spawn  of  frogs,  Sec. are  nourished.  By  the  friendly 
assistance  of  Sir  Joseph  Banks,  Mr.  B.  obtained  some  of 
what  is  called  star-shot  jelly  from  Lincolnshire  (that  sub- 
stance found  near  marshes,  which  Mr.  Pennant  justly  con* 
jeetured  to  be  the  excrement  of  herons  after  feeding  on 
frogs)  3  the  nutter  which  envelops  frog-spawn,  and  that 
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r  hich  includes  the  ova  of  sharks :  these  he  respectively 
analysed,  and  found  them  to  possess  siqplar  properties,  but 
all  very  different  from  gelatin,  however  .analogous  in  their 
external  appearance,  and  which  he  concluded  to  be  a  pe- 
culiar animal  matter  not  yet  described.  This  jelly-like 
matter  is  insoluble  by  w&ter,  but  it  absorbs  water  in  great 
quantities,  and  becomes  proportionally  enlarged  in  conse- 
quence :  acids  and  alkalies,  however,  dissolve  it ;  but  in 
none  of  its  characters  does  it  evince  any  identity  with  ge« 
latin  or  albumen. 

A  mathematical  paper  on  multi-nomials,  by  Mr.  Knight* 
was  communicated  to  the -secretary  (Mr.  Davy),  and  laid 
before  the  society ;  but  it  was  not  of  a  nature  to  be  read* 

Mr.  Hubbard  communicated  a  letter  from  Sir  John  ■» 
containing  a  plan  for  purifying  the  air  of  coal-mines* 
The  author,  having  observed  that  workmen  descend  into 
wells  with  the  greatest  safety  after  throwing  a  quantity  of 
water  into  them,  proposes  the  like  expedient  to  purify  coal- 
mines, by  projecting  water,  in  quantities  sufficient  to  absorb 
the  choke-damp  (carbonic  acid  gas),  against  the  cieling  of 
mines,  by  means  of  an  instrument  like  a  fire-engine,  mack 
with  an  end  like  that  of  a  watering-pot,  to  throw  the  water 
like  a  shower-bath,  and  thus  present  the  greatest  possible 
surface  to  the  noxious  air.  This  machine,  the  writer  con- 
cludes, might  be  both  supplied  with  water  and  worked  by 
the  steam-engines  in  all  coal-miues.  Several  other  minute 
operations  and  less  important  advantages  were  stated  as 
likely  to  result  from  the  adoption  of  this  plan ;  on  con- 
cluding which,  the  society  adjourned  till 

June  21, — when  a  part  of  a  paper  by  M.  Del'tlle* 
translated  from  the  French,  -was  read,  describing  the 
bohan  upas,  or  poison-tree,  of  Java.  The  author  is  aJfrench 
physician,  a  member  of  the  National  Institute  of  Egypt, 
and  transmitted  this  paper  from  the  East  Indies  to  the 
fioyal  Society,  by  means  of  an  English  lady.  The  botani- 
cal account  of  this  poisonous  plant  he  received  from  one 
of  the  French  naturalists  who  accompanied  Capt.  Baudin, 
and  who  resided  some  time  in  Java ;  where  he  visited  the 
interior  of  the  country,  and  with  much  difficulty  succeeded 
in  prevailing  on  the  natives  to  show  him  the  different  poi- 
son-plants, which  they  carefully  conceal  in  order  to  use 
them  during  war.  Hence  the  reason  of  so  many  fables  as 
have  been  repeated  respecting  the  extraordinary  destructive- 
ness  and  influence  of  the  upas,  which  in  the  language  of 
the  Javanese  signifies  vegetable  poison,  and  is  applied  only 
to  the  juice  of  the  bohan  tree,  and  another  twisted-stemmed 

plant. 
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plant.  The  boh  an  is  a  large  tree,  which  (his  writer  cttiflk 
aiders  a  new  genus  :  the  other  plant,  yielding  an  equally 
powerful  poison,  is  of  the  woodbine  genus.  The  upas,  or 
poisonous  juice,  is  extracted  by  an  incision  in  the  bark  with. 
a  knife,  and  carefully  collected  and  preserved  by  the  natives 
to  be  used  in  their  wars.  As  to  its  diffusing  noxious  efflu- 
via in  the  atmosphere,  and  destroying  alt  vegetation  around 
it,  the  absurdity  of  these  stories  is  best  exposed  by  the 
fact,  that  the  climbing  species  requires  the  support  of  other 
plants  to  attain  its  usual  growth.  Dr.  Delillc  made  several 
experiments  with  the  upas  on  dogs  and  cats.  An  incision 
was  made  in  the  thigh  of  a  dog,  and  eight  grains  of  upas 
dropped  into  it :  shortly  after  e  dog  began  to  vomit,  and 
continued  vomiting  at  interv;  till  he  became  convulsed, 
the  muscles  of  his  head  gre  distorted,  and  he  died  in 
SO  minutes.  Six  grains  were  t  into  the  thigh  of  another 
dog,  which  also  vomited  fir  9  undigested  food,  next  a 
white  foam,  and  died  contra  and  convulsed  in  15  mi- 
nutes.— A  cat  was  also  treated  ■  like  manner;  but  she  was 
still  sooner  and  more  convu  d,  and  her  muscles  con- 
tracted :  she  continued  leaping  ..  >  for  a  few  minutes,  and 
fell  down  dead.  All  these  anic  lis  died  crying  and  ui  great 
agony. — After  repeating  a  nun  ier  of  experiments  on  the 
deleterious  and  prompt  effects  of  this  powerful  poison 
when  applied  external  ly  .  the  a  nor  gave  a  grain  and  a  half 
to  a  dog,  which  he  took  inti  stomach,  but  it  only  pro- 
duced a  slight  purging.  To  ,  ier  four  grains  were  given, 
which  in  about  four  hours  pro*  dboth  vomiting  and  purg- 
ing, and  the  dug  died  in  the  course  of  harf  a  day.  On  examin- 
ing the  bodies  of  these  animals  after  death,  no  very  extra- 
ordinary appearances  ivere  discovered ;  the  ventricles  of  the 
heart  were  full  of  blond,  and  some  slight  traces  of  inflam- 
mation appeared  in  (he  stomach;  but  the  derangement 
was  not  su  great  as  might  have  been  expected  from  such  a 
violent  and  sudden  death.  From  this  circumstance,  the 
author  concluded  that  ihe  absorbents  had  transmitted,  the 
poison  to  lire  nerves  of  the  stomach,  and  that  this  peculiar 
vegetable  poison  nets  exclusively  on  the  nerves. 

*#*  In  the  account  we  gave  (in  our  last  number)  of 
Mr.  Macartney's  paper  on  luminous  animals  (not  insects 
merely)  there  were  some  mistakes,  He  stated  that  they 
belong  to  several  classes,  as  mollusca,  insects,  worms  and 
zoophytes. — There  ih  hut  one  species  of  mollusca  luminous, 
the  pholas  dactylus.  The  medusae  that  were  ranked  by 
Linnaeus  amongst  mollusca  are  now  placed  more  properly 
with  zoophytes. — The  medusa  scintillans,  one  of  the  lu- 
minous 
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Urinous  species,  was  not  given  to  Mr.  Macartney  by  Capt. 
Horsburg,  but  discovered  by  himself.  The  pyrosoma  at* 
lanticum  of  Peron  was  called,  in  our  account,  the  pyro- 
soma atlantica  of  Perot. 

A  great  part  of  Mr.  Macartney's  interesting  paper  ia 
taken  up  with  the  anatomical  description  of  the  organs 
from  whence  the  light  issues  in  certain  species. 

ROYAL   INSTITUTION. 

In  the  concluding  lecture  at  the  Royal  Institution,  the 
large  Voltaic  apparatus,  consisting  of  8000  double  plates  of 
four  inches  square,  was  put  into  action  for  the  first  time. 
The  effects  of  this  combination,  the  largest  that  has  ever 
been  constructed,  were,  as  might  have  Men  expected,  of  a. 
very  brilliant  kind. 

The  spark,  the  light  of  which  was  so  intense  as  to  re- 
semble that  of  the  sun,  struck  through  some  lines  of  air, 
and  produced  a  discharge  through  heated  air  of  nearly 
three  inches  in  length,  and  of  a  dazzling  splendour.  Se- 
veral bodies  which  had  not  been  fused  before,  were 
fused  by  this  flame ;  the  new  metals  discovered  by  Mr. 
Tennant,  iridium,  and  the  alloy  of  iridium  and  osmium. 
Zircon  and  alumine  were  likewise  fused ; — charcoal  was 
made  to  evaporate,  and  plumbago  appeared  to  Rise  in  vacuo. 
Charcoal  was  ignited  to  intense- whiteness  by  it  in  oxy- 
muriatic  acid  gas,  and  volatilized  in  it,  but  without  effect* 
ing  its  decomposition.  A  large  Leyden  battery,  containing 
24  coated  jam,  was  charged  by  a  momentary  contact  of  the 
wires  to  a  degree  that  required  from  SO  to  30  turns  of 
Nairne's  electrical  machine  of  eight  inches  diameter.  All 
the  electrical  phenomena  of  the  passage  of  electricity  to  a 
distance;  the  discharge  through  a  Torricellian  vacuum;  the 
attractions  and  repulsions  of  light  bodies,were  demonstrated 
in  a  distinct  way  by  means  oi  this  apparatus.  It  may  be 
hoped  that  the  application  of  so  powerful  an  instrument, 
and  such  easy  methods  of  producing  the  most  intense  heat, 
will  lead  to  some  new  tacts  in  analytical  science. 

WERNERIAN    NATURAL    HISTORY   SOCIETY. 

At  a  meeting  of  this  Society,  19th  May  last,  the  Rev. 
John  Fleming,~Bressay,  read  an  account  of  several  rare  ani- 
mals found  by  him  in  Shetland,  particularly  Pleuronecte* 
punctatus,  a  specimen  of  which  he  exhibited  to  the  Society ; 
Lucernaria  quadricomis ;  Echinus  miliaris,  &c;  and  some 
undescribed  species,  particularly  a  Flustra,  which  he  pro- 
posed to  call  Flustra  EUisii,  in  honour  of  Mr.  Ellis,  the 
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illustrator  of  the  corallines. — At  the  same  meeting,  Dr. 
John  Barclay  read  remaiks  on  some  parts  of  the  structure 
of  the  large  marine  animal  cast  ashore  in  Sironsay  last 
year. 

At  a  meeting  on  the  26th  May,  Dr.  John  Yule  read  a 
summary  of  experiment!  and  observations  on  the  germina- 
tion of  the  Gramincai,  in  which  he  stated  some  new  fact* 
respecting  the  oeconomy  of  this  useful  class  of  plants,  il- 
lustrated bv  a  series  of  drawings  and  specimens  of  the  ger- 
minated seeds  of  the  Cerealia  or  cultivated  species ;  and  of 
the  buds  of  the  stem,  and  panicle  of  viviparous  Grasses. — - 
And  the  secretary  read  a  communication  from  William 
Filton,  esq.  on  the  porcelains     lh  of  Cornwall. 

FRENCH  NATI  .  INSTITUTE. 

[Concluded  f        p.  396.] 

Messrs.  Majendie  and  De  have  communicated  to  the 
dass  their  experiments  made  w  animals  by  means  of  the 
matter  with  which  the  natives  f  the  Isles  of  Java  and  of 
Borneo  poison  their  arrows.  See  Royal  Society,  two 
pages  back.] 

M.  Vauquelin  has  also  made  some  experiments  of  this 
kind  :  at  the  end  of  his  chemic;  analysis  of  the  juice  of  the 
belladonna,  he  speaks  of  the  **  sets  of  this  substance  on 
animals.  Those  which  he  for  i  to  swallow  it,  fell  down 
as  if  intoxicated,  in  a  deliriur  ecisety  similar  to  thai  pro- 
duced by  opium. 

M.  Sage  has  reported  on  the  same  subject  some  more  ex- 
periments, which  cli; nice  threw  in  his  way,  or  which  he 
collected  from  authors,  and  which  confirm  the  action  of 
this  juice  on  the  nervous  system,  and  particularly  on  the 
brain. 

A  young  practitioner  in  medicine,  whose  name  has  been 
mentioned  in  former  annual  reports,  M.  Nysten,  has  at- 
tempted to  asctrtain  the  effects  of  different  gases  injected 
into  il.c  liluou-vcsM'ls  of  animals :  he  used  the  greater  part 
of  the  g;ises  with  which  we  are  acquainted.  Atmospheric 
air,  oxygen  gas,  the  o.vidulaled  azotic,  carbonic  acid,  car- 
bonic, phosphorated  and  hydrogenated  gases,  Sec.  are  in  no 
respect  di-leteriuus,  The  oxy-muriatic,  nitrous  acid,  and 
ammoniacal  gases  seem  to  act  by  very  violently  irritating 
the  right  auru'le  and  the  pulmonary  ventricle.  The  sul- 
phuretted hydrogen,  oxide  of  azote,  and  azotic  gases  in- 
jure tl'c  eniiiraciilo  jxnvcr  of  these  parts;  others  also  change 
ths:  nature  of  the  blood  so  completely,  that  respiration  can 
no  longer  comer   it  from  venous  blood  into  arterial,  &c. 

MEDICI  MB 
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MEDICINB   AND   SURGKRY. 


M.  Deses3artz  has  communicated  the  history  of  an  epi-x 
demic  disease,  which  raged  in  three  adjoining  villages  at  tht 
same  time.  Although  generally  depending  on  the  incle- 
mency of  the  weather,  and  on  the  bad  quality  of  the  fruits  of 
the  season/this  epidemy  presented  a  sensible  variety  in  the 
nature  and  intensity  of  the  symptoms,  which  necessarily 
gave  rise  to  essential  modifications  in  the  treatment.  He 
shows  that  the  differences  depended  on  the  exposure  pecu- 
liar to  each  of  these  villages,  on  the  quality  of  thfeir 
respective  soils,  productions,  and  way  of  life  of  the  inha- 
bitants. 

M.  Sage  has  presented  to  the  class  some  reflections  on 
the  best  means  of  remedying  the  bite  of  the  viper,  and  a 
description  of  the  effects  of  the  poison  of  the  tarantula, 
with  the  means  employed  in  Spain  for  remedying  it.  All 
these  remedies  consist  in  the  internal  and  external  use  of  the 
volatile  alkali. 

M.  Tenon  continues  to  enrich  the  art  of  surgery.  He 
has  communicated  to  the  class  three  memoirs,  one  on  the 
exfoliation  of  the  bones,  another  on  the  operation  of  tre- 
panning the  cranium,  and  a  third  on  some  kinds  of  her- 
nia. In  the  first  he  inquires  if  the  bones  of  the  great  ex- 
tremities of  the  body  are  exfoliated  after  amputation;  and 
it  results  from  his  numerous  experiments  on  dogs,  hares,  and 
sheep,  that  after  all  amputations,  the  denuded  extremity  of 
the' long  bones  is  exfoliated,  as  also  happens  to  the  flat 
bones  when  laid  bare,  before  being  covered  with  a  cicatrix. 
In  the  second  he  gives  the  description  of  all  the  phenomena 
which  take  place  in  the  cure  of  a  wound  in  the  head,  in 
consequence  of  which  the  trepan  was  resorted  to,  and 
which  was  cured  after  151  days'  treatment. 

In  the  third,  he  describes  an  ingenious  method  resorted 
to  by  himself,  tor  the  reduction  of  two  crural  herniae,  and 
gives  some  observations  on  the  operation  for  an  inguinal 
hernia.  In  order  to  succeed  in  the  reduction  of  these  crural 
herniae,  "  I  directed  an  assistant  to  get  upon  the  bed  of  the 
patient,  and  place  himself  between  the  knees  of  the  latter, 
making  him  raise  them  as  high  as  possible ;  the  pillows  be- 
ing withdrawn,  I  employed  another  person  to  hold  the  leg 
arid  faot  on  the  ruptured  side,  and  to  turn  strongly  inwards 
the  great  toe  as*  well  as  the  knee  and  thigh."  When  mat- 
ters were  thus  arranged,  M.  Tenon  succeeded  by  degrees  in 
returning  the  intestines  into  the  abdomen,  so  that  the  pa- 
tient bad  no  occasion  for  any  operation. 
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M.  Pelletan  has  inmmunicated  to  us  some  interesting 
observations  on  aneurisms,  and  on  ihe  chirurgical  operation* 
which  these  diseases  require. 

M.  Larrey  has  submitted  to  the  class  a  memoir,  on  which 
a  report  has  been  made,  and  which  suggests,  in  cases  of 
gunshot  wounds  followed  by  gangrene,  that  we  should  not 
expect  to  put  a  slop  to  the  gangrene  by  performing  ampu- 
tation. 

AGRICULTURE    AND    BUBAL   (ECONOMY. 

M.  Syhestre,  in  the  name  of  a  committee,  has  made  a 
report  to  the  Institute  on   a  work   by  M.  Yvart.  entitled, 


Method  of  improvingAgi 
"  The  science  oi  manunni 
object  to  render  any  soi" 
stantly  in  the  most  profi 
deteriorated.  This  work, 
object  which  the  author  p 
bation  of/the  class." 

M.  De  Cubierc  has  read 
(cybrtsi  chauve)  :  it  has 
turists,  to  give  them  new 
tine  tree,  and  to  make  tu 
vantages  which  they  may  t 
port  which  has  been  mac 
M.  Mirhel,  has  obtained  f 
of  the  class. 

M.  Leblanc,  who  spent 
I'onnnutiicated  t"  us  Ins  views 


by  ~M  inures {assolimens). 
n  the  report,  •'  has  for  in 
le  of  yielding  crops  con- 
lanner,  and  without  being 
ids,  fulfils  the  important 
dj  and  merits  the  appro- 

nolr  on  the  bald  cypress 
iliject  to  enlighten  agriciil- 
i»  to  the  vegetatinn  of  this 
cjnaintul  with  all  the  ad- 
frmn  i's  culture.  The  re- 
is  work,  by  our  colleague, 
>e  Cubicre  the  approbation 


ral  years  in  America,  has 
ith  respect  to  the  facility  of 
naturalizing  the  Vigonia  sheep  in  the  Alps  and  Pyrenees, 
and  on  the  uses  of  their  wool. 

M.  I'oyfcrc-de- Ceni  read  a  notice  on  the  washing  of  the> 
Flip1  rfinc  wouli  in  Spoilt,  and  on  the  great  washing-house 
at  Alfam,  mar  Segovia;  a  memoir,  in  which  will  be  found 
an  account  of  an  expeditious,  eas^,  and  (economical  method 
of  c'c:ni-*iiig  wools,  and  constructing  washing  stations. 

finally,  uur  cull  ague,  M.  Percy,  having  collected  in 
Spain  some  ti.rious  oil  nervations  on  the  manufacture  of  the 
ainphori  and  ;:1  azara-i  used  by  the  Spaniards  tor  keeping 
(heir  hrjiiors  col,  ha*  communicated,  them,  with  the  addition 
nf  sonic  important  rclkctions  as  to  the  utility  of  these  ves- 
Hjj  and  on  the  inltucnce  which  they  exercise  on  the  lir 
'n.'.'.lj  lliev  cont vn. 
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LXX.  Notices  respecting  New  Books. 

JVIb.  Leybourn,  of  the  Royal  Military  College,  has  juqjt 
published  the  tenth  number  of  the  Mathematical  Repps^ 
tory,  containing  solutions  to  the  mathematical  questions 
proposed  in  the  eighth  number,  and  a  series,  of  ntw 
questions  to  be  answered  in  a  subsequent  number;  ay 
essay  on  polygonal  numbers ;  a  new  demonstration  of  the 
binomial  theorem;  an  illustration  of  the  forty-seventh  pro- 
position of  the  second  book  of  the  Principia ;  a  curious 
indeterminate  problem ;  solutions  to  a  curious  problem  in 
dynamics ;  and  a  continuation  of  Le  Gcndre's  memoir  om 
elliptic  transcendentals. 

Mr.  W.  Moore,  of  the  Royal  Military  Academy,  hat  ill 
a  good  state  of  forwardness,  A  Treatise  on  the  doctrine  of 
fluxions ;  with  its  application  to  all  the  most  useful  parts 
of  the  true  theory  ot  gunnery,  and  other  very  important 
matters  relating  to  military  and  naval  science.  The  fluxions 
will  be  preceded  by  such  parts  of  the  science  of  mechanics 
as  are  necessary  for  reading  the  wor*  without  referring  to 
other  authors;  and  the  whole  will  be  so  arranged,  that  my 
person  moderately  skilled  in  algebra,  geometry,  and  trigono- 
metry, and  having  a  knowledge  of  the  most  common  pro- 
perties of  the  conic  sections,  may  proceed  to  these  inquiries 
with  every  interest  aud  success.  The  whole  will  be  printed 
in  one  volume  octavo,  and  will  be  particularly  adapted  to 
all  military  institutions  of  eminence. 

Mr.  Marrat,  of  Boston,  Lincolnshire,  has  in  the  press 
a  work  on  mechanics,  which  is  principally  intended  for 
the  use  of  schools,  &c 

The  author's  principal  aim  in  composing  this  work,  ha4 
been  to  make  the  subject  easy  to  be  understood  by  students, 
to  facilitate  the  business  of  instruction,  and  to  condense  as 
much  useful  matter  as  possible  into  a  small  compass.  In 
order  also  to  b!cu(l  theory  with  practice,  aud  to  remove  the 
irksomeness  which  students  mostly  complain  of  in  study- 
ing the  theory,  a  great  number  of  examples  will  be  given 
in  almost  every  section;  these  will  be  found  of  service  in 
fixing  the  principles  in  the  mind,  and  cannot  fail  of  ren- 
dering the  subject  more  easily  attainable,  and,  conse- 
quently, of  creating  a  stimulus  to  further  exertions. 

The  work  will  be  divided  into  five  books  ;  tb^  first  of 
which  treats  of  statics,  the  second  of  dynamics,  the  third 
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of  hydrostatics,  and  the  fourth  of  pneumatics.  Id  thru 
four  books  the  subjects  are  prosecute 4  as  far  as  could  be 
done  without  introducing  the  fluxinual  calculus;  but  10 
render  the  work  of  more  genera)  Utility,  and  In  accommo- 
date students  in  the  higher  classes,  a  fifth  hook  is  added, 
in  which  several  branches  in  the  preceding  books  are  very 
much  extended.  The  work  will  be  comprised  in  one  oc- 
tavo volume,  and  will  be  accompanied  by  thirteen  copper- 

Plales-  

M.Viborg,  professor  in  the  Roval  Veterinary  School,  in 
Sweden,  has  published  a  dissertation  "  On  the  use  of  the 
flesh  of  horses."— The  r»*k'™*ion  of  thi-  paper  lias  bad 
the   effect   of  introducing  se  of  this   ari^cle  as    fond 

throughout  Sweden,  and  *'"  hers"  shops  are  now  sup- 

plied with  the  carcases  of  ,  in   addition   to  those  of 

oxen.     M-  Vihorg  assure:  ilcrs,  that  i;-     lesh  of  those 

animals,  when  rousted,  is-  ble  to  thai  of  oxen. 


LXXI.  I'llilligeni  iscelluneous  Articles, 

DF,  LUC'S  I  IC  COLUMN. 

JL  he  small  bells  notice*  last  three  numbers,    still 

continued   to  ring  on  th  nstant  (June),  as  they  had 

done  since  tin-  25th  of  without  being  known  to 

have  once  ceased  ringii  are  Happy  to  be  enabled  to 

add,  that  those  who  wit  ess  e'cciric  columns,  fitted 

up  in  the  form  <  f  rod*,  as  ...  d  in  our  number  for  March 

last,  mav  obtain  ilirm  of  Mr.  oiunt,  optician,  Cornhill. 

The  snccc*s  rrf  the  several  charitable  institutions  for  the 
relief  of  I  be  ir.d'rruii  blind,  has  suggested  the  humane  idea. 
of  bringing  forward,  for  the  equal  relief  of  theiropu'ent 
brethren  in  tins  country,  a  plan,  similar  lo  that  by  which 
M.  Hairy,  in  i'.n 'is,  '  tught  them,  several  years  ago,  reading, 
writing,  ariihiiiclic,  music,  and  the  rudiments  of  the 
sciences   generally, 

LOCUSTS. 

Rome,  °9ih  Mav,  IMC. 

For  some  davs  past  crowds  of  people,  excited  by  curio- 
sity, have  bun  thronging  the  banks  of  the  Tiber  to  wit- 
ness a  sin<*ubr  plueimmenon,  A  wind  from  Africa  has 
brought  hit"  ;he*e  countries  ah  immense  swarm  of  locusts. 
Tln-'e  insect*,  bavins*,  wasted  the  country,  and  now  unable* 
to  Ibid  subsist encc' have  waged  war  among  themselves,  and 
il'.vour  each  other.  The  weaker  party  take  flight,  and,  pur- 
sued 
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•tied  by  the  vanquishers,  throw  themselves  in  myriads  into 
the  Tiber.  The  day  before  yesterday  this  river  was  covered 
with  them. 


Report  to  the  Committee  of  the  Honourable  House  ofConi- 
nutns,  on  the  Petition  of  the  Trustees  of  the  British 
Museum  ;  respecting  the  Purchase  of  Mr*  Greville9  s  Col- 
lection of  Minerals. 

London,  May  9, 1810. 

We  the  undersigned,  having  been  requested  by  the  com* 
mittee  of  the  honourable  house  of  commons,  on  the  pe- 
tition of  the  trustees  of  the  British  Museum,  to  make  a 
careful  examination  of  the  collection  of  minerals  belonging 
to  the  right  honourable  Charles  F.  Greville,  and  to  put  a 
value  upon  the  same  with  as  much  fairness  and  accuracy  as 
.  possible ; — have  now  to  report : 

First. — That  on  the  2d  of  this  month  we  assembled  at 
the  bou3e  of  the  late  Mr.  Greville  on  Paddington  Greenf 
commenced  our  inspection  of  the  collection  of  minerals ; 
and  continued  the  same,  day  after  day,  up  to  the  Qth  in* 
stant. 

Second.— -That  we  have  found  the  specimens  scientifi- 
cally arranged,  for  the  greater  part,  in  glazed  drawers, 
which  are  contained  in  cabinets  made  of  beautiful  maho- 
gany. 

Third. — That,  exclusive  of  these  cabinets,  there  are  two 
others,  containing  models  in  wood  and  in  clay,  the  for- 
mer having  been  most  accurately  made  by  the  Count  de 
Boumon  for  the  late  Mr.  Greville,  exemplifying  and  elu- 
.  cidating  the  various  figures  and  modifications  of  crystal- 
lized mineral  substances;  a  series  of  great  importance  to 
mineralogical  science. 

Fourth. — That,  in  addition  to  the  minerals  contained  in 
the  drawers,  there  are  arranged  on  the  upper  part  of  the 
cabinets  many  large  and  magnificent  specimens,  several  of 
which  are  uncommonly  rare  and  highly  valuable. 

Fifth. — That  the  whole  collection  consists  of  about 
90,000  specimens. 

Sixth. — That  the. specimens  in  general  throughout  the 
collection  appear  to  us  to  have  been  selected  with  very 
great  judgement,  both  as  to  their  utility  and  beauty. 

Seventn. — That  the  series  of  crystallized  rubies,  sap- 
phires, emeralds,  topazes,  rubellites,  diamonds,  and  pre- 
cious stones  in  general,  as  well  as  the  series  of  the  various 
ores,  far  surpass  any  that  are  known  to  us  in  the  different 
European  collections. 
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Eighth. — That  we  consider  the  entire  collection  to  be 

equal  in  most,  anil    in  many  parts  superior,  lo  any  other 
similar  collection  which  any  of  us  have  had  opportunities 


of  t 


Ninlh.- 


i  thia  a 


I  other 


having  accurately  examined  and  separately 
valued  the  different  cabinets   and  detached  specimens,  we 


to  be  thirteen  thousand  seven  hundred 

•nds.   £\3,m. 

ItOBBRT  FeRGUSOH. 
ClIARI.KS  HaTCHKTT. 

Wm,  H,  Wollaston. 


find  the  total  ami 
and  twenty -seven  poi 

Wm.  Barington. 

L.  Comte  Dc  IkHiUNOir. 

RlCKARD  CHF-NhVIX.. 

HtJMrunv  Davv. 

We  whose  names  arc  ti  itten',  and  who  have  signed 

the  foregoing  report,   ihii  >ut  an  act  of  justice  on  our 

part,   to   request    permts  i  state   lo   the  committee 

the  very  great   services  x  lave  been  rendered  bv  the 

Count  de   Bournmi,  dut  :  whole  of  the  inspection 

and  valuation  of  ihe  col  with  which  he  alone  was 

well  acquainted,  having  i  illy  contributed  to  form    it, 

and  having  been  occupied  everal  years  in  arranging  it 

for  the  late  Mr,  Grevill-  thout  the  able  assistance  of 

the  Count  de  Bounion,  s-  celebraied  for  his  profound 

knowledge    in    mineraIo|  inspection    and    valuation 

would  have  required  a  ver  length  of  time,  and  after  all 

would  most  prohahly  ha'  less  accurately  performed. 

We  therefore  miam'nn  mcur  in   giving  thtt  public 

testimony  to  the  merits  ..  ice*  of  Cntmt  de  Eournon. 

We  ;\\-.n  havi-  to  mane  •».:  acknowledgments  to  Mr. 
I-owiv  and    Mr.  .Imi'ille,  who  obligingly  attended  the  iil- 

spiciinii  at  our  nqiiv-t,  and  rendered  us  much  valuable  as- 

Wm.  Haptnc-.tos,  Robert  Ff.rgdson. 

II ioi i  tun  t.'iiiiM  v  i\.  Charles  Hatchett. 

IliTMHiiii.v  »*vv.  Wm.  H.  Wollaston. 

LIST    OF    FWl.NCS     FOB    NEW    INVENTIONS. 

To  Joseph  H.illulu,  rmMfr  of  the  band  belonging  to 
the  Ciivan  regiment  of  militia,  for  certain  improvements 
in  the  niiwie:il  instrument  called  the  bugle  horn. — May 
5,   lb 10. 

To  William  Chapman,  of  the  town  and  county  of  New- 
castle-upon-Tyne, civil  engineer,  for  a  wheel  or  wheels  to 
be  moved  by  water,  aieam,  or  any  other  suitable  fluids  or 
gases,  and  to  be  applicable  to  mechanic  or  other  purposes 
where  a  moving  force  is  required. — May  9. 

To  John  Bosworth,  of  Birmingham,  in  the  crmnty  nf 
Warwick, 
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Warwick*  coal  dealer,  for  improvements  in  carriages  to 
facilitate  the  unloading  of  heavy  coals  and  other  things.— 
May  9. 

To  Sir  Issac  Coffin,  bart.  vice  admiral  of  the  blue  squa- 
dron, who,  in  consequence  of  a  communication  to  him  by 
a  certain  person  residing  abroad*  is  become  possessed  of 
a  new  invention  of  a  perpetual  oven  for  the  making  of  all 
kinds  of  bread,  a  patent  for  the  same,  dated  the  1 5th  of  May. 
To  James  Bell,  of  Fieldgate- street,  Whitechapel,  sugars 
refiner,  for  his  certain  improvements  in  the  manner  of 
refining  sugar,  and  of  forming  sugar  loaves  of  a  particular 
description.— May  17. 

To  Charles  Stewart,  of  the  parish  of  St.  Martin  in  the 
Fields,  in  the  county  of  Middlesex,  cabinet-maker,  for  cer- 
tain improvements  in  the  constniction  of  dining-  and  other 
tables.— May  22.  ' 

To  John  Onions,  of  Broseley,  in  the  county  of  Salop, 
iron -master,  for  his  machine  for  thrashing  corn  and  other 
grain,  on  a  new  construction.— May  22. 

To  William  Docksey,  of  the  city  and  county  of  Bristol, 
millwright,  for  improvements  in  the  process  of  manu- 
facturing an  article  commonly  called  ivory  black,  and  for 
pulverizing,  grinding,  or  reducing  to  a  subtle  and  fine  pow- 
der, all  articles  capable  of  a  more  easy  separation  of  their 
parts  or  constituent  principles  by  torrefaction,  heating,  or 
calcination  in  open  or  close  kilns,  ovens  or  furnaces,  espe- 
cially potter's  plays,  flints,  colouring  and  glazing  materials. 
—May  22. 

To  Joseph  Anthony  Berrollas,  of  CowperVrow,  Clerken- 
well,  in  the  county  of  Middlesex,  watchmaker,  for  his 
warning  watch  on  a  new  construction. — May  2ff. 

To  George  Hick  ford,  of  Chadacre-Hall-Farra,  in  thfc 
parish  of  Strumpling,  in  the  county  of  Suffolk,  farmer, 
for  his  improvements  upon  the  plough  heretofore  used  fo{ 
draining  land,  and  the  machine  for  drawing  the  same 
through  the  ground,  whereby  a  horse  will  be  able  to  per* 
form  a  much  greater  quantity  of  work  in  the  same  time 
than  by  the  methods  now  in  use.— June  8. 

To  John  Williams,  of  Cornhill,  in  the  city  of  London, 
stationer,  for  certain  apparatus  or  additional  parts  to  be  ap- 
plied to  and  used  with  wheel  carriages  in  order  to  render  toe 
same  more  safe  and  commodious.— June  8. 

To  Mary  Townley,  of  Ramsgate,  in  the  county  of  Kent, 
for  the  prevention  or  cure  of  smoky  chimneys.— June  8. 

To  Arthur  Woolf,  of  Lambeth,  in  the  county  of  Surry, 
engineer,  for  certain  improvements  in  the  construction  ana 

working 
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working  of  steam   engines,  calculated  to  lessen  the  con- 
sumption of  fuel.— Jun>  9- 

To  Joseph  Warren  Revere,  of  Poston,  in  the  United 
States  of  America,  ai  present  residing  in  London,  for  a 
new  and  improved  method  of  splitting  hides  and  shaving 
leather  — June  19. 

To  Joseph  Clisiid  Daniell,  of  Frome,  in  the  county  of 
Somerset,  clothier,  for  certain  improvements  on  machine* 
called  gigs  and  shearing  frames,  used  for  dressing  cloths, 
and  in  the  clothing  manufactory. — June  19. 

To  Malcolm  M'Gregor,  of  Dell  Yard,  Carey- street,  in 
the  county  of  Middlesex  """'cal  instrument  maker,  for 
certain   flute  or    musical  nstruinents  with  improved 

keys,  which  keys  are  al  icablc  to  flutes  and  various 

Other  wind  instruments  n  iae.— -June  ly. 

To  George  Adams,  of  oodlands,  in  the  parish  of 

Lind ridge,  in  the  county  .rcester,  farmer,  for  an  im- 

proved method  of  culliv;  land,  and  of  feeding  and 

consuming  the  produce  I  by  cattle  and  sheep,  and  of 

preserving  and  applying  mire  of  and  made  by  such 

cattle  and  shei  p,  by  meat  'tain  houses  made  and  built 

for  the  protection  of  ca  sheep  from  weather,  and 

feeding  the  same  thereon  iveablc  by  means  of  wheels, 

slides,  iron  railways,  or  sc,  invented  and  found  out 

by  him. — June  19. 

To  John  Liiidscv,  (li  .-col.  of  the  7lst  regl.)  of 

Grove  House,  in   the  c  f  Middlesex,  for  his  boat 

and  various  npp.mitns,  wh.  reavy  burthens  can  be  con- 

vivcd  on  shallow  water  on  nvers  wherein  shoajs  and  other 
difficulties  impede  navigation,  whereby  the  lives  of  men 
will  be  saved  train  wreck*  and  other  situations  of  immi- 
nent danger  at  sea  or  on  rivers,  whereby  the  apparatus 
above  specified  may,  in  its  consequences  and  constructions, 
embrace  other  important  results  highly  beneficial  to  the 
British  navy  and  commerce,  by  enabling  the  bottoms  of 
ships  to  be  examined  with  accuracy  and  expedition  without 
the  necessity  of  moving  the  masts  or  cargo. — June  1 9. 

To  William  Bell,  of  Haudsworlh,  near  Birmingham, 
in  the  county  of  Warwick,  engineer,  for  bid  improved 
machine  for  the  purpose  of  cutting  pasteboard,  tir  cardl 
nut  of  pasteboard  or  paper,  and  for  cutting  various  other 
articles. — June  ty. 

To  James   Frost,  of  Little  Sutton-street,  Clerkenwell, 
brass-founder,  and  Junes  Frost  the  younger,  his  son,  also 
bras* -founder,  for  improvements  upon  cocks,. or  an  im- 
proved lock  <ock.— June  88.  .     ..  _ 
MBTEO^O- 
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METEOROLOGICAL  TAB  LB, 

Br  Mr.  Carey,  of  the  Strand, 
For  June  1810. 


Thermometer. 
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29 
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1 
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65 

52 
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69 

54 

? 
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52 
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54 
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50 

P 

41 
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60 
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59 

73 
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26 

59 

1 

61 

55 

Height  of 
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Inches. 

§^  a 

•  >»  c 

Q  C  3- 

29*93 

40 

Fair 

30M3 

53 

Pair 

•40 

71 

Fair 

•30 

66 

Fair 

•30 

60 

Fair 

'29 

77 

Fair 

'25 

79 

Fair 

•22 

63 

Fair 

•20 

90 

Fair 

•24 
•J9 

41 
79 

Cloudy 
Fair 

•11 

55 

Fair 

•05 

76 

Fair 

29*94 

52 

Fair 

•72 

•82 

41 
53 

Cloudy 
Fair 

"94 

59 

Cloudy 

•85 

0 

Rain 

30-15 

70 

Fair 

•19 

79 

Fair 

•03 

55 

Fair 

2993 

51 

Fair 

'95 

65 

Fair 

'95 

5\ 

Cloudy 

•95 
30*20 

42 
92 

Cloudy 
Fair 

•30 

55 

Cloudy 

•38 

57 

Fair 

•25 

61 

Fair 

Q9 

77 

Fair 

•05 

i 

30 

Cloudy 

"WW* 


N.B.  The  Barometer's  height  is  taken  atone  o'clock. 
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ERRATUM. 

In  Mr.  Davy's  article  (see  page  409)  for  Plates  IX  and  X,  nod  Plates  XH 
indXIll. 
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!•  A  Review  of  the  First  Volume  of  M.  J.  A.  De  Luc's 
Geological  Travels  in  the  North  of  Europe :  with  Re- 
marks on  some  of  the  Geological  Points  which  are  there* 
in  discussed.    By  a  Correspondent. 

To  Mr.  Tilloch. 

Sir,  As  a  reader  of  your  Magazine,  I  have  been  much 
gratified  of  late,  by  the  extracts,  remarks,  and  observations 
which  have  been  given  by  you,  %x  communicated  by  your 
correspondents,  on  subjects  connected  with  Geology,  or 
Geognosy,  as  it  seems  now  the  fashion  with  many  to  call 
it;  and  having  just  finished  the  perusal  of  a  very  useful 
as  well  as  entertaining  work,  the  first  volume  of  M.  J.  A. 
De  Luc's  Geological  1  ravels  in  the  North  of  Europe,  very 
lately  published,  1  beg  to  communicate  a  short  account  of 
the  same.  The  travels  which  are  detailed  in  the  present 
volume,  were,  it  seems,  undertaken,  for  collecting  an  ex- 
tended body  of  facts  in  refutation  of  certain  tenets  of  the 
late  Dr.  Hutton,  and  other  geological  writers,  a^id  in  con- 
firmation of  the  doctrines  advanced  by  the  author  in  his 
u  Elementary  Treatise  on  Geology,"  lately  published.  The 
route  of  our  author  commenced  on  the  23d  of  July  1804, 
at  Berlin ;  he  proceeded  by  way  of  Zehdenick,  Furstenberg, 
Strelitz,  Malchin,  Lague,  Rostock,  Wismar,  Travemunde, 
Lubeck,  Eutin,  Kiel,  and  Sleswigh,  to  Husum;  from 
whence,  on  the  26th  of  August,  he  embarked  for  Harwich, 
to  pursue  a  similar  course  of  investigations  in  England,  the 
details  of  which  are  to  form  the  subject  of  his  second 
volume,  the  publication  of  which  will  not  I  sincerely  hope 
be  long  delayed. 

The  objects  of  M.  De  Luc's  travels  here  detailed,  are 
first  stated  in  27  propositions  or  heads :  the  first  eleven,  and 
the  13th,  14th,  and  15th  of  which,  relate  to  the  question, 
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Whether  the  prfienl  riven  and  streams  of  water,  have  ex- 

rivaled  the  valley,  i kriugh  w kick  they  flow  ?  a  question, 
which  some  mouths  .mo  exercised  the  pens  of  two  of  your 
correspondents,  I  rt collect.  M.  De  Luc  seems  to  consi- 
der it  as  fully  proved,  by  the  numerous  facts  which  be 
adduces  in  ibe  i-ulume  before  roe,  that  rivers  and  brook* 
have  no  tendency  to  deepen  their  channels,  but,  on  the 
contrary,  are  in  even  instance,  with  greater  or  les*  rapidity, 
filling  up  the  boiioms  of  the  valley*  with  the  mattrra 
which  they  sweep  away  from  the  feet  of  the  falling  cliffs 
a;id  sieep  bank:  that  they  undermine,  in  the  more  rapid 
parts  of  their  courses :  and  that  ibe  whole  of  the  matter! 
sa  removed  by  the  currents  of  rivers,  are  dropped  before 
ihev  reach  the  depths  of  the  ocean,  and  arc  even  met  by 
and  mingled  with  large  quantities  of  pure  sand,  thrown  up 
by  the  tides,  from  such  deep  parts  of  the  ocean.  The 
.  rowth  and  operation  of  peal,  in  filling  up  some  vales,  U 
exemplified  by  instances  at  pages  131,  137,  146,  847,  334, 
34-1,  Sec;  and  in  lessening,  if  not  at  length  entirely  lilting 
up  and  obliterating,  lake*,  and  natural  pools  of  water  in 
other  instances,  at  pages  138,  141,  144,  145,  146,  I4J,  171, 
195,  187,  190,  191,  333,  875,  SSI,  344,  347,  Etc. 

The  12th,  lC>ih,  and  I7th  heads,  relate  to  the  question 
IVhctker  the  lc/ln-i  or  blocks  of  granite  and  other  stones, 
have  emigrated  on  the  surface  of  the  eartk?  The  instances 
are  very  numerous  which  M.  De  Luc  describes,  through 
his  whole  route  from  Berlin  to  Husum,  of  blocks  of  granite 
Tiid  other  primordial  stones  some  of  stupendous  silt-,  and  oF 
eai  ion- species,  found  on  the  tops  of  grave, ly  eminences, 
111  the  face  and  ai  ibe  feet  of  gravelly  cliffs  by  the  sea  side, 
and  on  some  plain?,  at  pages  123,  li?.  129,  135,  137, 
15d,  160,  17-',  173,  178,  160,  181,  191,  195,  205,  S13, 
S20,  -2-23,  22-1,  :.'i,  -28,  234,  237,  S38,  248,  251,  249, 
955,  -256,  257,  ^6j,  372,  S73,  374,  277,  978,  279,  885, 
2-tl,  293,  301,  30-2,  301,  313,  323,  32y,  333,  334,  344, 
367,  373,  391,  3S4,  3S6,  387,  388,  See.  These  instance. 
arc  eon 'i  de  rid  by  our  author  as  concurring  in  proving,  ibe 
impossibility  of  tuch  blocks  being  transported  along  the 
present  or  any  former  surface  of  the  earth,  to  the  places 
where  they  art  now  found,  and  as  establishing  or  gene- 
ralizing the  supposition  made  by  Mr.  Wraxall  and  M.  De 
Sausaure  in  purlreutar  instances  elsewhere,  that  such  btucks 
"  seemed  us  if  they  hud  fatten  from  the  sky." 

I  confess,  however,  sir,  that  t  was  somewhat  disap- 
piiinted  in  finding  no  attempt  in  all  these  details,  at  point- 
ing out  the  enact  places  of  the  crater-like  orifices,  whence 
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these  primordial  stones  and  gravel  were  projected  from  be- 
neath, by  the  explosions  of  gases  and  torrents  of  water, 
that  the  descending  masses  of  strata  forced  from  the  ca- 
verns previously  existing  under  them,  at  the  time  that  the 
dislocations  of  the  strata  and  formation  of  mountains,  hills 
and  valleys,  by  the  subsidences  and  angular  motions  of  the 
•trata,tookplace,according  to  the  theory  of  M.De  Luc:  who, 
at  page  01  of  the  present  volume,  speaks  of  "  certain  circular 
ridges  of  hills,  which  if  seen  from  a  distance  bv  those  un- 
acquainted with  their  nature,  might  be  taken  tor  the  bases 
or  circumferences  of  large  volcanic  cones,  which  had  fallen 
in ;"  as  existing  along  the  course  of  the  Rhine,  covered  by 
such  primordial  blocks,  I  naturally  expected,  1  say,  that 
many  similar  spots  would  have  been  pointed  out,  in  the 
vast  tract  of  gravel  and  holders  in  the  north  of  Europe, 
which  he  has  so  well  described  in  this  volume* 

At  pages  J  23,  IS7i  129,  *77>  &c.  my  author  speaks  of 
flints,  which  had  belonged  to  the  chalk  strata,  as  constitut- 
ing part  of  the  gravel,  and  considers  such,  as  the  remains 
of  dissolved  strata  of  chalk ;  but  wherever  he  speaks  of  the 
undisturbed  strata,  below  the  gravel  and  holders,  in  his 
fpute  on  the  south  side  of  the  Baltic,  they  are  uniformly 
•aid  to  be  of  sand,  clay,  and  marie,  and  seem  to  me  to 
answer  either  to  the  upper  part  of  the  Paris  strata,  de- 
scribed in  your  35th  volume,  p.  56,  &c.  or  to  strata  cover- 
ing them,  and  answering  to  some  that  cover  the  chalk  in 
England,  and  in  the  Netherlands  also,  according  to  the 
opinion  of  your  correspondent,  Mr.  Farey,  p.  13 1  of  your 
same  volume. 

And  here  it  may  be  proper  to  remark,  that  M.  De  Luc, 
in  the  volume  before  me,  p.  SIS  and  250,  speaks,  on  the 
authority  of  M.  Von  Willich,  of  similar  strata  ofgand  and 
clay  in  the  island  of  Rugen  in  the  Baltic,  as  being,  if  I 
rightly  understand  htiu,  upper  strata  to  the  cliffs  of  chalk, 
with  layers  of  flints  and  marine  bodies,  900  and  even  360 
feel  high,  in  the  peninsulas  of  Wittow  and  Jasmund,  in 
the  north  part  of  that  island :  and  at  page  387,  on  the 
authority  of  M.  Hartz,  he  mentions,  clefts  or  strata  of 
chalk  and  flints  in  Heddiug  in  the  island  of  Zeland,  and 
also  in  the  promontories  of  Maglcbye  and  Mandcmark  in 
the  island  of  Moen  or  Mona  belonging  to  Denmark  :  all 
of  which  seem,  I  think,  to  confirm  Mr.  Farey's  opinion 
above  referred  to,,  vi*.  that  the  chalk  strata  (instead  of  be- 
ing dissolved)  still  underlay  all  the  country,  across  which 
M.  Dc  Luc  travelled :  the  coal  and  sandstone  strata  in  the 
island  of  Bornholm  (p.  387),  probably  answering,  to  those 
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It  Mr.  Tl  :  -c  r^ht,  tn  asserting  (p.  ISO  of  the  abore 
volume s.  -  -^:  ~r;e  miles,  [or  5**0  yiirda)  in  thickness  of 
strata  arc  ttu.'i  i  in  Eoetiad,  below  the  chalk  strata,  of 
which  I  hare  beeo.  speaking,  without  the  intervention  of 
granites  ;-  ir  <_3.i,orof  any  .iF  what  M.  DeLuc  calls  pri- 
mordi.il  i.:r_;s.  i  *;:>rh  strata  (as  I  hate  understood  to  be 
the  case) ,  _  c-  ::  seem  probable,  that  the  numerous  ca- 
vernous :  _i ■•  >-.J  ;  jrrentSp  to  which  M.  De  Luc  resorts, 
forprojer:-.  -;  r.  i  prmcrdial  blocks  towards  the  sky,  whence 
the.  fell  t  :K .  tir.h'i  surface,  could  have  failed  to  have  pro- 
jected a!  ■■-..:  .:h  -.rem.  numerous  and1  brre  specimens  oF 
th?  hard  3 - ::■:':■  '  m-^tones,  sandstones, basalts,  and  others! 
b .::    r  ■■>  -      .~ i  nothing  in  the  volume  oF  geological 

::i:z~  •  „•■_!'  r-_  .         uept  of  a  few  flints. 

F:;:n  n :■■•.:: -. y.\i  passages  in  this  volume,  and  in  the 
G;j'  T;  < '■  M  Dt  f-;;c  lately  published,  it  is  plain,  that  at 
tr.e  t/iie  of  writing  them,  this  veteran  geologist  was  un- 
ao":  :a;::';J  with  the  suggestions  of  Mr.  Fa  rev,  in  various 
pjr'.i  ot  VOtir  !.ll  volumes,  as  to  the  reversed  action  of 
*rr.i>:i!y,  a'iJ  the  tid.il  currents,  occasioned  by  a  former  and 
farse  satellite  of  this  planet,  whereby  the  extensive  and 
v.t^t  cl-rup'.kfii,  a  Dr.  William  Richardson  calls  them* 
(or  the  detiud.H  i-  as  Mr.  F.  calls  them),  which  the 
earth's  surface  in  so  many  places  has  sustained,  are  sup- 
posed t<j  h.i-  e  in-i  ■  .vagioned,  as  well  as  the  transportation 
of  its  alluvia,  ,vul  tin1  excavation  of  its  numerous  valleys 
ai*o,  if  I  tni-tske  nut  the  drift  of  Mr.  Farey's  arguments 
with  Mr.  Cm:  h  your  33d  and  34th  volumes. 

I  very  much  wish,  sir,  that  I  could  call  the  attention  of 
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•J£.  De  Luc  to  the  above  subjects,  and  thai  we  might  heat, 
what  hit  long  experience  in  studying  nature,  and  in  the 
consideration  and  discussion  of  ecological  systems,  would 
offer,  on  this  new  hypothesis,  for  explaining  the  disrup- 
tions of  the  strata,  the  transportation  of  alluvial  matters,  and 
others  of  the  vast  and  most  mysterious  operations,  to  which 
the  terraqueous  globe  has  been  subjected. 

But  it  is  perhaps  high  time  that  I  should  mention  the 
remaining  subjects  of  the  volume,  which  I  undertook  to  eft* 
plain,  and  as  soon  as  possible  conclude  this  desultory  letter. 

The  18th,  10th,  20th,  fist,  and  S2d  propositions,  or 
heads,  are  employed  on  the  question,  Whether  the  gulfk 
and  steep  cliffs  en  the  coasts  of  the  ocean,  were  occasioned 
ty  its  action  ?  At  page  338  it  is  said;  "that  the  inden- 
/  tations  of  the  coasts  have  not  been  formed  by  the  sea,  but 
are  simply  the  extremities  of  vales,  or  other  original  in* 
flections  of  the  surface,  which  lay  below  the  level  of  thf 
aea,  when  it  came  first  to  occupy  its  present  bed;"  and 
in  numerous  parts  of  the  volume  before  me,  facts  are  ad* 
duced,  to  show  that,  so  far  from  the  aea  being  now  capa- 
ble of  excavating  gulfs,  such  are  almost  uniformly  in  the 
process  of  JUling  up. 

I  am  yet  by  no  means  satisfied,  with  the  evidence 
adduced,  to  decide  the  other  part  of  this  proposition  as 
M.  De  Luc  has  done,  viz.  that  the  cliffs  on  the  sea-short 
did  not  originate  with  the  action  of  the  sea,  A  neces- 
sary consequence  of  numerous  valleys  having  opened  in* 
to  the  sea  below  its  present  level,  as  stated  above  by 
M.  De  Luc,  is,  that  separating  ridges  or  points  of  hills 
equally  numerous,  projected  or  run  out  into  the  sea ;  and 
from  having  often  and  attentively  observed,  the  great  ef* 
feet  which  waves  propelled  by  a  high  wind,  oblique  to  the 
shore  in  particular,  have  upon  all  projecting  points,  and 
the  powerful  tendency  which  the  beach  or  strand  has  to 
assume  a  regular  line  without  sudden  indentations,  in  al- 
most all  situations,  I  am  inclined  to  ascribe  to  the  waves  a 
power,  of  commencing  and  carrying  on  the  ravages  which 
most  points  of  hills  projecting  into  the  sea  have  suffered : 

Jet,  without  at  all  invalidating  or  calling  in  question  the 
dosaic  chronology,  which  M.  De  Luc  is  so  properly  in- 
tent on  supporting ;  and  I  am  further  disposed  to  aasume, 
that  so  correct  an  observer  and  reasoner  as  M.  De  Luc, 
could  not  have  overlooked  these  circumstances,  bad  he  not 
too  much  relied  on  his  position,  of  the  original  marine  cliff* 
or  facades,  being  the  mere  effect  of  ihe  subsidences  and 
angular  motions  of  the  strata :  and  not  duly  considering, 
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that  the  valleys  being  of  the  same  or  usual  form,  whwi 
descend  into  and  much  he  tow  the  level  of  tlie  sea,  the  se- 
parating hills  must  have  been  of  such  usual  form  also  .  and 
since,  on  following  any  ridge  of  hili  on  land,  we  scarcely 
ever  meet  with  a  facade  or  perpendicular  rise  in  or  across  iu 
height,  it  follows,  that  the  numerous  and  almost  invariably 
abrupt  endings  of  hills  at  the  sea,  is  the  effect  of  their 
abrasion,  or  being  worn  away  by  the  waves,  and  not  of 
faults  or  depressions. 

The  27lh  head  discusses  the  question,  Whether  the  level 
of  the  present  sea  has  ever  changed  ?  Here  I  cannot  but 
'  ~5  M.  DeLuc  has  brought 
iable  instances  of  the  hori- 
■  modern  alluvial  lands,  to 
ait  several  others  of  the  facM 
the  sea  has  remained  at  its 
er  since  the  present  race  of 
xisted  upon  the  earth ;  and 
e  present  race,  of  fish  also, 


admire  the  address, 
the  numerous  and,  ind 
zoutality  of  the  new 
bear  on  the  question, a! 
which  he  relates  also  c 
present  level,  or  very  n 
men,  animals,  or  plan 
I  may  add  perhaps,  evi 
have  existed  in  its  watt 

The  remaining  four 
26lh,  relate  to  ihe  qu« 
continents  ?     From  a 
here  to  particularize,  *: 
my  author  endeavours'  I 
and  have  hinted  alrear 
State  of  society  concur 
not  Jl  the  most,  be  mort 
logy 


tor  the 


July  l 


6.  the  23d,  34th,  95lb,  and 
\at  is  the  age  of  out  present 
Facts,  too  numerous  for  me 
i  through  the  whole  book, 
ii id  successfully,  as  I  think, 
latural  appearances  and  the 
g  that,  our  continents  cau- 
,  than  the  Scripture  chronc- 
,-scnts  them  to  be.     i  wait  with  some  impatience 
ipearance  of  the  2d  volume  of  these  Travels,  which 
t  of  scenes  somewhat  more  familiar  lo   me,  and 

Yours,  &c. 
■!"■  A.B. 


II.  Observttthm  on  the  Effects  of  Magnesia,  in  prevent- 
ing an  increased  Formation  of  Uric  Acid;  with  some 
Remarks  on  tlw  Composition  of  the  Urine.  Communicated 
by  Mr.  William!".  Hrande,  F.R.S.  to  the  Society  for 
the  Improvement  <if  Animal  Chemistry,  and  by  then!  1* 
the  Royal  Socitty  "■ 

]v1h.  Home's  inquiries  into  the  functions  of  the  stomachy 
and  his  discovery  of  liquids  passing  from  the  cardiac  per' 
tion,  into  the  circulation  of  the  bloodfj  led  him  to  con« 

*  From  ihe  Philosophical  TraniacL'oni for  i8I0,PartI, 


in  Calculous  Complaints.  $ 

•idcr,  that  the  generality  of  calcalous  complaints  might 
possibly  be  prevented,  by  introducing  into  the  stomach, 
such  substances  as  are  capable  of  preventing  the  formation 
of  uric  acid,  and  that  this  mode  of  treatment  would  have 
many  advantages  over  the  usual  method,  which  consists  ill 
attempting  to  dissolve  the  uric  acid  after  it  is  formed. 

He  consulted  Mr.  Hatchett  on  the  substance  most  likely 
to  produce  this  effect,  and  asked  if  magnesia,  from  its  in- 
solubility in  water,  was  not  well  adapted  for  the  purpose, 
to  it  would  remain  in  the  stomach,  until  it  should  combine 
with  any  acid,  or  be  carried  along  with  the  food  towards 
the  pylorus. 

Mr.  Hatchett  knew  of  nothing  more  likely  to  produce 
the  desired  effect;  and  on  putting  this  theory  to  the  test  of 
experiment,  it  was  found  by  a  very  careful  examination  of 
the  urine,  that  in  several  instances  where  there  was  an  in- 
creased formation  of  uric  acid,  magnesia  diminished  it  in 
a  much  greater  degree  than  bad  been  effected  by  the  use, 
and  that  a  very  liberal  one,  of  the  alkalies  in  the  ?amc 
patient. 

This  circumstance  led  Mr.  Home  to  wish  for  a  mora 
complete  investigation  of  the  subject,  and  be  requested 
me  to  assist  him  in  the  prosecution  of  it.  Since  that  time 
many  opportunities  have  occurred  of  carrying  on  the  in- 
quiry during  an  attendance  on  patients  labouring  under 
calculous  complaints. 

It  is  proposed  to  lay  the  results  of  our  joint  labours  be- 
fore this  society,  with  a  view  to  establish  a  fact  of  so  much 
importance  in  the  treatment  of  those  diseases. 

The  four  following;  cases  include  the  principal  varieties 
of  the  disorder,  which  have  been  met  with,  ana  are  there- 
fore selected  from  among  many  others,  to  prevent  unne- 
cessary repetitions.  In  each  of  them  the  urine  was  occa- 
sionally carefully  analysed. 

Case  I. 

A  gentleman,  sixty  years  of  age,  who  had  been  in  the 
habit  of  indulging  in  the  free  use  of  acid  liquors,  had  re- 
peatedly passed  small  calculi  composed  entirely  of  uric 
acid ;  his  urine  immediately  after  being  voided,  deposited 
at  all  times  a  considerable  quantity  of  that  substance,  in 
the  form  of  a  red  powder,  and  occasionally  in  large 
crystals. 

Nine  drachms  of  subcarbonate  of  soda,  dissolved  in  wa- 
ter highly  impregnated  with  carbonic  acid,  and  taken  in 
the  yourst  of  the  day  at  three  doses,  appeared  to  have  no 

effect 
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effect  whatever  on  the  formation  of  uric  acid;  the  red 
sand  was  deposited  as  usual,  and  the  small  calculi  continued 
to  form. 

On  account  of  the  inefficacv  of  this  medicine,  he  was 
advised  to  try  the  vegetable  alkali,  and  three  drachma  of 
subcarbonate  of  potash,  dissolved  in  water  slightly  impreg- 
nated with  carbonic  acid,  were  taken  at  similar  intervals. 

The  deposit  «f  uric  acid  in  the  urine  was  now  some- 
what diminished ;  but  during  this  free  use  of  alkalies, 
which,  with  little  interruption,  was  persevered  in  for  more 
than  a  year,  the  small  calculi  still  continued  to  be  voided. 

The  very  unusual  di — 
complete  failure  of  th 
deredthis  case  particu 
nesia,  as  it  would   affc 
effects  with  those  of  th 


to   giv 


-  to  form  uric  acid,  and  the 
11  alkaline  medicines,  ren- 
rable  for  the  trial  of  niag- 
portunity  of  comparing  us 

nesia,  the  urine  was  ez- 
'  of  uric  acid  it  contained  : 
as  directed  to  take  fifteen 
i  a  day,  in  an  ounce  aud  a 
a  week  the  uric  acid  was 
[j  to  have  diminished  in 
ec  weeks  it  was  only  occa- 

n  persevered  in  for  eight 
calculi  have  been  voided, 
deposit  in  the  urine, 
bjeel  to  heartburn,  and  be 
c  of  weight  and  uneasiness 
about  the  region  uf  the  stomach,  both  of  which  symptoms 
have  disappeared. 

Cash  II. 
A  gentleman,  about  40  years  of  age,  had  during  four 
jears  occasionally  voided  considerable  quantities  of  uric 
acid,  in  the  form  of  red  sand,  and  had  once  passed  a  small 
ealculiu. 

His  urine  was  genr tally  more  or  less  turbid,  and  after 
lak'-ig  any  thing  which  disagreed  with  his  stomach,  even 
iu  a  slight  deiju't,  the  red  sand  often  made  its  appearance. 
lie  had  never  used  the  alkalies  nor  any  other  medicine,  to 
alleviate  hi.;  disorder  :  he  was  consequently  desired  to  lake 
a  cine-Inn  and  a  h;,lf  of  subcarbonate  of  soda,  dissolved  in 
-i  pint  and  a  half  of  water  highly  impregnated  with  carbonic 
;.■  A,  i.i  lite  cc.ur.e  of  the  day,  and  to  persevere  in  this 
try  anient  for  suit-  lime. 

On 


amined,  to  a 
this  being  done,  the 
grains  of  magnesia  th 
half  of  infusion  of  gi 
found,  by  examining 
quantity,  and  after  Uh 
stonally  met  with. 

The  use  of  magnesii 
months,  during  which 
nor  has  there  been  any 

This  patient  was  octrt., 
mmplaiiii 
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On  the  30th  of  January  1809,  he  left  London,  tind  re* 
turned  on  the  6th  of  March  following. 

During  his  absence  he  had  voided  rather  less  uric  acid 
than  usual,  but  had  had  one  severe  attack,  in  conse- 
quence of  which,  twenty  drops  of  the  solution  of  pure 
Ctash  were  added  to  each  dose  of  the  soda  water :  this* 
wever,  bad  not  the  desired  effect;  for  on  the  10th  of 
March,  having  taken  more  wine  than  usual  on  the  pieced* 
Hig  day,  he  was  attacked  with  pain  in  the  right  kidney, 
and  voided  with  bis  urine  a  considerable  ouantity  of  un6 
acid,  in  the  form  of  minute  red  crystals.  During  the  suc- 
ceeding day,  he  made  but  little  water,  which  deposited  a 
copious  sediment  of  red  sand. 

For  the  removal  of  this  symptom,  tie  was  directed  to  take 
magnesia,  in  the  dose  of  twenty  grains  every  night  and 
morning,  in  a  little  water ;  for  tnree  successive  days  his 
bowels  were  unusually  relaxed,  but  afterwards  became  re- 
gular. He  persevered  in  its  use  for  six  weeks  without  in* 
termission :  bis  urine  was  several  times  examined  duriw 
that  period,  and  contained  no  superabundant  uric  acid;  and 
he  has  not  had  the  slightest  return  of  his  complaint,  si* 
though  he  has  put  himself  under  no  unusual  restraint  in 
his  mode  of  living.  '' 

Cask  III. 

About  the  middle  of  October  1808,  a  gentleman,  forty* 
three  years  of  age,  after  taking  violent  bors*  exercise,  was 
seized  with  pain  in  the  right  kidney  and  ureter.  In  the 
course  of  the  night  he  passed  a  small  uric  calculus.  For 
some  months  previous  to  this  attack,  he  had  felt  occasional 
pain  in  the  kidney,  but  had  never  voided  either  calculi  ot 
sand.  His  urine  was  now  always  turbid,  and  occasionally 
deposited  red  sand. 

On  the  86th  of  October  he  began  the  use  of  soda  water, 
and  for  a  time  his  urine  was  much  improved  in  ap- 
pearance, but  the  uric  acid  gradually  returned,  and  at  the 
end  of  December,  notwithstanding  the  continued  use  of 
the  soda  water,  he  voided  more  sand,  and  his  urine  was 
more  loaded  with  mucus  than  it  had  ever  been  before. 

In  consequence  of  these  symptoms,  on  the  3d  of  January 
1809,  he  was  directed  to  take  twenty  grains  of  magnesia 
every  night. 

Tne  urine  was  examined  after  the  third  dose,  and  the 
deposit  of  red  -sand  was  diminished  in  quantity,  but  it 
did  not  disappear  entirely,  after  the  magnesia  bad  been 
taken  for  three  weeks. 

About 


is  Observation*  on  Ike  Effects  of 

About  thia  time  (on  (he  26th  of  January)  he  caught 
cold,  and  his  urine  was  again  very  turbid,  but  thin  waa 
found  to  be  wholly  the  effect  of  mucus,  and  the  symptom 
soon  left  him. 

On  the  30th  of  January-  he  took  twenty  grains  of  mag- 
nesia, and  repeated  it  every  night  and  (Homing,  until  the 
1st  of  March,  when  his  urine  was  peifectly  healthy,  and 
he  left  it  off. 

On  the  1st  of  June  he  again  voided  a  little  uric  acid,  in 
the  form  of  red  crystalline  sand:  this  attack  was  attended 
with  a  slight  pain  along  the  right  ureter.  He  relumed  to 
the  use  of  the  magne."  *"  he  took  twice  a  day  for 
three  weeks,  in  the  sai..  .  before,  and  from  that  time 

to  the  middle  of  Nov  re  had  been  do  symptom* 

of  a  return  of  the  cor. 


ifter  recovering  from  a  se- 
istanlly  a  large  quantity  of 
which  he  had  never  belorc 
[dually,  abundance  of  red 
ric  acid,  but  be  bad  never 

y  weak,  he  was  often  af- 
most  constant  pain  in  the 
uey.  He  had  been  in  tbe 
,  and  other  spirituous  me- 
pain  in  his  right  side  arose 


A  gentleman,  aged 
vere  fit  of  the  gout,  v> 
mucus  in  his  urine,  a 
noticed.  There  was  l 
■and,  consisting  princi 
voided  a  calculus. 

His  stomach  was  urn 
fected  with  heartburn, 
neighbourhood  of  the 
habit  of  taking  tincture 
dicines,  from  a  belief 
from  gout  in  the  stumaci 

He  had  already  attempted  to  use  the  alkalies,  which  had 
produced  such  unpleasant  sensations  in  the  stomach,  that  he 
could  not  be  prevailed  upon  to  try  them  again  in  any  form. 

Under  these  circumstances,  he  readily  acceded  to  a  new 
plan  of  treatment.  He  was  directed  to  omit  the  use  of 
spirituous  medicines,  and  take  twenty  grains  of  magnesia 
three  times  a  day  in  water }  but  this  operating  too  power- 
fully upon  the  bowels,  the  same  quantity  of  magnesia  was 
taken  twice  a  day  only,  with  an  addition  of  five  drops  of 
laudanum  to  each  dose. 

This  plan  was  pursued  without  intermission  for  three 
weeks,  and  he  received  considerable  benefit,  as  far  as  con- 
cerned the  state  of  the  stomach,  and  pain  in  the  region  of 
the  kidney.  The  urine,  which  was  examined  once  a  week, 
was  also,  on  the  whole,  improved  ;  but  it  occasionally  de- 
posited a  very  copious  sediment,  consisting  of  uric  acid, 
with  a  variable  proportion  of  mucous  secretion. 

After 
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After  a  further  continuance  of  the  line  of  the  magnesia 
for  three  weeks,  the  urine  was  often  much  loaded  with 
uric  acid  and  mucus ;  but  these  appearances,  which  before 
the  use  of  the  magnesia  were  constant,  are  now  only  occa- 
sional,  so  that  the  disposition  to  form  a  redundant  quan- 
tity of  uric  acid  is  much  diminished :  it  is  also  deserving 
of  remark,  that  there  has  not  been  the  slightest  symptom 
of  gout  from  the  time  of  the  last  attack,  which  is  more 
than  a  year  back,  a  longer  interval  of  ease  than  this  patient 
has  experienced  for  the  last  six  years. 

He  has  now  omitted  the  regular  use  of  the  magnesia; 
but  on  perceiving  any  unpleasant  sensation  in  the  stomach,, 
he  returns  to  it  for  a  week  or  ten  days,  and  then  again 
leaves  it  off. 

From  the  preceding  cases  it  appears,  that  the  effects  of 
qtagnesia  taken  into  the  stomach,  are  in  many  respects  dif- 
ferent from  tbQse  produced  by  the  alkalies,  in  those  patients 
in  whom  there  is  a  disposition  to  form  a  superabundant 
quantity  of  uric  acid. 

With  a  view  to  ascertain  their  comparative  effects  on 
healthy  urine,  when  taken  under  the  same  circumstances, 
the  following  experiments  were  made. 

Experiment  1.     On  Soda. 

Two  drachms  of  subcarbonate  of  soda  were  taken  on 
an  empty  stomach  at  nine  o'clock  in  the  morning,  dis- 
solved in  three  ounces  of  water,  and  immediately  after? 
wards,  a  large  cup  of  warm  tea. 

In  six  minutes,  about  one  ounce  of  urine  was  voided; 
in  twenty  minutes  six  ounces  more ;  and  after  two  hours, 
a  similar  quantity. 

The  first  portion  became  very  turbid,  within  ten  minutes 
after  it  had  been  voided,  and  Deposited  a  copious  sediment 
of  the  phosphates,  in  consequence  of  the  action  of  the  al- 
kali upon  the  urine.  It  slightly  restored  the  blue  colour  to 
litmus  paper  reddened  with  vinegar :  the  alkali,  therefore, 
was  not  merely  in  sufficient  quantity  to  saturate  the  un- 
combined  acid  in  the  urine,  and  consequently  to  throw 
down  the  phosphates ;  but  it  was  in  excess,  and  the  urine 
was  voided  ajksjine.    _ 

The  urine  vojdec}  after  twenty  minutes,  al*o  deposited  4 
cloud  of  the  phosphates ;  but  the  transparency  of  that  void- 
ed two  hours  after  the  alkali  had  becrt  taken*  was  not  di*» 
turbed. 

Here,  therefore,  the  effect  of  the  alkali  upon  the  urine, 
was  at  its  maximum,  probably  in  (est  thap  a  quarter  of  an 

hour 
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boor  after  it  hii  been  taken  into  the  siomacb,  and  in  leas 
than  two  hoi    -  the  » hole  of  the  alkali  had  pasted  off. 

£rpeHnae»i    ?.     Or.  Soda,  miik  cxeeit  of  Cwfcwiic  Add. 

The  same  :  laatitv  of  soda,  dissolved  in  eight  ounces  of 
water  very  Y.  :.-.-  impregnated  with  carbonic  acid,  wu 
taken  under  Ac  udc  circumstances  as  in  the  former  ex- 
periment, as  j  the  urine  wis  voided  at  nearly  similar  in- 
tern)?. 

Tbe  separauon  of  the  phosphates  was  less  distinct,  and 
less  rapid,  hi  two  hours  after  the  urine  had  been  voided, 
there  was  a  smill  depr"" posed  principally  of  phos- 
phate of  lime  ;  there  s  distinct  pellicle  on  the  sur- 
face, consisting  of  t  phosphate  of  ammonia  and 
magnesia.  This  app  iroduced  by  the  escape  of 
the  carbonic  acid,  whi  fore  retained  the  ammonia- 
co-magnesian  phosph  ution,  and  which  now  oc- 
casions its  deposition  urface,  it  by  no  means  un- 
common, even  in  the  calthy  persons  :  m  the  pre- 
sent tnstanct,  it  sppe.  c,  that  carbonic  and  passes 
off  from  th>-  s:n-.nach,  Joeys;  for,  after  taking  the 
alkalies,  in  wate*  very  iprcgnated  with  it,  the  pel- 
licle is  uniformly  pro*  i  is  also  much  more  abun- 
dant and  distinct  than                  'other  circumstances. 

In  similar  experime  x>tash,  the  results  were  in 

all   cases  as   similar  i  c  expected  in  researches  of 

this  nature. 

Eic-rhngitt  __       ht  Magnesia. 

Magnc>ia  « .is  t.iktn  under  circumstances  similar  to  those 
of  the  smi.i  in  tlie  former  experiment:  in  the  quantity  of 
halt  a  drachm,  it  produced  no  sensible  effect  upon  the 
urine  during  the  whole  day.  When  taken  in  ihe  dose  of 
a  drachm  a<  nine  o'clock  in  the  morning,  the  urine  voided 
at  twelve  o'clock  became  slightly  turbid :  at  three  o'clock 
tbe  effect  of  ihe  magnesia  was  at  its  maximum,  and  at  di- 
vtinct  separation  of  the  phosphates  took  place,  partly  m 
tbe  form  of  a  film,  which  when  examined  was  found  to 
be  the  triple  phosphate  of  ammonia  and  magnesia,  and 
partly  in  the  state  of  a  white  powder,  consisting  almost 
entirely  of  the  triple  phosphate  and  phosphate  of  lime. 

The  effect  of  large  doses  of  magnesia,  in  producing  a 
white  sediment  in  the*  urine,  is  very  commonly  Known,  and 
has  been  erroneously  attributed  to  the  magnesia  pawing* 
off  by  tbe  kidneys. 

These  experiments  show   that  magnesia,  even   in  TCr* 

large 
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Urge  dotes,  neither  produces  §0  rapid  in  effect  upon  the % 
unnt,  nor  so  copious  a  separation  of  the  phosphates,  as  the 
alkalies ;  on  this  its  value  as  a  remedy  in  calculous  dis- 
orders seems  materially  to  depend. 

Experiment  4.    On  Lime. 

Two  ounces  of  lime  water,  taken  in  the  morning  upon 
in  empty  stomach,  with  a  cup  of  milk  and  water,  pro* 
duced  no  effect  whatever* 

A  pint  of  lime  water,  taken  at  four  intervals  of  an  hour 
each,  produced  a  slight  deposition  of  the  phosphates  at  the 
end  of  the  fifth  hour.  The  urine  voided  at  the  third  hour 
was  not  at  all  affected ;  at  the  fifth  hour,  the  effect  appeared 
at  its  height,  but  was  not  nearly  so  distinct  as  from  small 
doses  of  soda,  notwithstanding  the  insoluble  compounds 
which  lime  might  be  expected  to  form  with  the  acids  in 
the  urine. 

The  unpleasant  taste  of  lime  water,  the  quantity  in  which 
it  requires  to  be  taken,  on  account  of  the  small  proportion 
of  the  earth  which  is  held  in  solution,  and  the  uncertainty 
of  its  effect,  are  circumstances  which  render  it  of  litt)e  use* 
excepting  in  some  very  rare  cases,  Where  it  has  been  foun4 
to  agree  particularly  well  with  the  stomach. 

The  effect  of  carbonate  of  lime  upon  the  urine  was  much 
less  distinct  than  that  of  lime  water :  at  times  it  produced 
no  effect,  but  when  taken  in  very  large  doses,  a  slight  de- 
position of  the  phosphates  was  produced. 

These  experiments  were  repeated  upon  three  different 
individuals,  and  there  was  always  an  uniformity  in  the  re- 
sults. 

When  the  medicines  were  taken  some  hours  after  food 
being  received  into  the  stomach,  their  effects  upon  th4 
urine  were  retarded,  but  not  prevented. 

The  effects  of  many  other  substances  upon  the  urine 
were  examined  into  during  this  investigation 5  but  they 
varied  so  much  according  to  circumstances,  that  no  satis- 
factory results  were  produced. 

As  it  is  found  in  the  foregoing  experiments,  that  the 
effects  of  soda  on  the  urine  are  modified  by  the  presence  of 
carbonic  acid,  the  following  experiment  was  made,  to  as- 
certain whether  any  sensible  effects  are  produced  by  that 
acid  on  healthy  urine. 

Twelve  ounces  of  water  very  highly  impregnated  with 
carbonic  acid,  were  taken  upon  an  empty  stomach  at  nine 
o'clock  in  the  morning.  At  ten  o'clock  about  eight 
tunces  of  urine  were  voided,  which  had  a  natural  appear* 

ance. 
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mce,  but,  when  compared  with  urine  voided  under  common 
circumstances,  was  found  to  contain  a  superabundant  qua..- 
.ity  of  carbonic  acid  :  this  gas  was  copiously  given  off 
when  the  urine  was  gently  heated,  or  when  it  was  exposed 
mder  the  exhausted  receiver  of  an  air-pump. 

In  a  patient  who  had  a  calculus  of  targe  dimension! 
:xtracted  from  the  bladder,  composed  entirely  of  the  phos- 
males,  and  whose  stomach  did  not  admit  of  the  use  of 
itrnnger  acids,  carbonic  acid  was  given  in  water;  it  was 
ound  peculiarly  grateful  to  the  stomach,  and  upon  ex- 
imining  the  urine  during  its  use,  the  phosphates  were 
mly  voided  in  solution  ;  but  when  at  any  time  it  was  left 
>ff,  -they  were  voided  in  '  white  sand. 


[II.  Remarks  on  Mr.  Rtt 
tera lions  in  the' ScaU 
Numhcr. 
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5m,    J.  he  reading  of  3  Iter's  paper  on  thermo- 

meters in  your  last  nit  mi  me  to  trouble  you,  for 

;he  purpose  of  pointing  at  gentleman,   what  I 

roncetve   to  haie  been  why  various  improve- 

ments and  suggested  re  he  weights,  measures, 

tnd  mode;  of  estimatii  b  in  this  country  and 

V.hers,  have  been  neglect  of  ihern  forgotten,  vix. 

;heir  authors'  having  negi  gn  new  and  appropriate 

laws  and  characters  to  lite  new  i._  .dominations  or  things, 
.vhich  it  was  their  object  to  introduce ;  but  transferring  the 
]W  names,  as  font,  inch,  ounce,  pound,  degree,  &c.  &c.  to 
things  almost  as  new  and  dissimilar,  as  these  are  from  each 
sthcr. 

If  the  most  precise  and  short  compound  words  were 
fixed  on,  indicative  of  degrees  of  heat  and  degrees  of  cold, 
itrivi'd  perhaps  from  the  Greek  or  Latin,  as  being  dead  or, 
standard  languages  universally  understood,  to  be  used  as  new 
-treses  or  additions  (with  distinctive  characters*  which 
rould  be  used  as  abbreviations  of  these)  to  the  number  of 
;hcrinonieiric  divisions  proposed,  instead  of  using  either  the 
word  degrees  or  the  character  °  in  present  use;  I  do  not 
It-s pair  of  seeing  Mr.  W.'s  scale  or  even  scales  (if  each  have" 
llicir  own  names  and  characters)  adopted  by  many,  since 

*  lVih.ips  sue  initial  Greek  letter*  of  the  nimn  might  unrct  that  purr 
;oms.  tf 

mtgttkm 


tM  sbwi*  Hew  Elecirochefnital  Restarchesi  if 

negative  signs  would  thus  become  unnecessary,  and  no  con^ 
fusion  could  arise  from  their  use ;  while  on  the  other  hand* 
every  true  friend  of  science  and  accuracy,  will  naturally  ad- 
here to  the  divisions  in  use,  as  answering  their  intended  ends, 
although  not  in  the  best  or  most  perfect  manner;  and  set 
their  face  against  imperfedtly  contrived  changes. 

Jt  would  have  been  desirable,  in  the  last  note  at  bottom 
of  page  420,  that  Mr.  R.  Walker  had  pointed  out  a  material 
circumstance  affecting  the  uses  of  mercurial  and  alcoholial 
thermometers,  vis.  the  very  different  periods  of  time  ne- 
cessary, for  each  to  act  in,  or  acquire  and  indicate  the 
temperature  of  any  medium  under  experiment.— See  the 
Monthly  Magazine,  vol.  xvii.  p.  213. 

I  am,  sir, 

Yours,  &c. 

July  3, 1810.  LONDINKNSIS. 
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IV.  The  Bakerlan  Lecture  for  1809*  Qn  some  new  Elec- 
trochemical Researches  on  various  Objects,  particularly 
the  metallic  Bodies,  from  the  Alkalies,  and  Earths, 
and  on  some  Combinations  of  Hydrogen.  By  Hum- 
phry Da  Vr,  ksq.  Sec.  U.S.  F.k.S.E.  M.R.I.A** 

[Continued  from  tol.xlxv.  p.  415.] 

III.  Experiments  on  Nitrogen,  Ammonia,  and  the  Amal- 
gam from  Animonia. 

Unb  of  the  queries  that  1  advanced,  in  attempting  td 
reason  upon  the  singular  phenomena  produced  by  the 
action  of  potassium  upon  ammonia,  was,  that  nitrogen 
might  possibly  consist  of  oxygen  and  hydrogen,  or  that  it 
might  be  composed  from  water. 

1  shall  have  to  detail  in  this  section  a  great  number  of 
laborious  experiments,  and  minute  and  tedious  processes, 
made  with  the  hopes  of  solving  this  problem.  My  results 
have  been  for  the  most  part  negative;  but  I  shall  ventured 
to  state  them  fully,  because  I  hope  they  will  tend  to  eluci- 
date some  points  of  discussion,  and  maty  prevent  other  che- 
mists from  pursuing  the  same  paths  of  inquiry,  and  which 
at  first  view  do  not  appear  uriptdmisirig. 

The  formation  of  nitrogen  has  been  often  asserted  td 
take  place  in  many  processes,  in  which  none  of  its  kuowrt 
combinations  Were  concerned.  It  is  not  necessary  to  enter/ 
into  the  discussion  of  the  ideas  entertained  by  the  German 

•  From  Philosophical  Transactions  for  1810,  Part  L 
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chemists,  on  the  oriuin  of  nitrogen,  produced  during  ibv 
passage  of  water  through  red-hot  tubes,  or  the  speculation* 
of  Girlanner,  founded  on  these  ■iniiilim  HlDnlUmi  AdWH 
the  early  discovery  nt  1'rieslley  on  the  pilHgB  ti  gases, 
through  red-hot  tubes  of  earthen-ware,  the  accurate  re- 
searches of  Berlholk'i,  and  the  experiments  of  Bouillon  L* 
Grange,  have  afforded  a  complete  solution  of  this  problem. 
One  of  the  most  striking  cases,  in  which  nitrogen  hae 
been  supposed  tit  appear  without  the  presence  of  any  other 
matter  but  water,  winch  can  be  conceived  10  supply  it* 
elements,  is  in  the  decomposition  and  recompotiUttn  of 
water  by  electricity*.     To   ascertain  if  nitrogen  could  be 


generated  in  this 
which  a  quantity  of  wa1 
electricity,  so  at  to  pi 
great  rapidity,  and  ia  wl 
without  the  exposure  o 
that  this  fluid  was  in 
glass  only  ;  and  the  v 
common  electrical  cita 
the  tube.  500  double 
were  used,  in  suuh  acti 
hical  inch  ot  the  mixec 
duced  from  20  to  30  ti. 
in  this  experiment  was 
been  carefully  purged  ( 
ing,  and  bad  been  intrt 
from  the  influence  of  li 
the 
tog< 


and  when  sV 
rathiT  inure 


apparatus  made,  by- 
be  acted  upon  by  Voltaic 
xygen  and  hydrogen  with 
e  gases  could  be  detonated, 
tcr  to  the  atmosphere ;  so 
vith  pUlina,  mercury,  and 
i>mpleling  the  Voltaic  and 
hermetically  inserted  Into 
the  Voltaic  combination 
iboul  the  eighth  of  a  ca- 
pon im  arerage,  was  pro- 
'cry  day.  The  water  used 
tali'  a  cubic  inch ;  it  had 
he  air-punrp  and  by  boil  - 
Hn  the  tube,  and  secured 
phere  whilst  warm.  After 
lai.on  of  u,c  u~,gen  and  hydrogen,  which 
led  about  the  eighth  of  a  cubical  inch,  there 
in  of  about  ,',  of  the  volume  of  the  gases  ; 
onation  litis  residuum  was  found  to  increase, 
ut  .in  detonations  had  been  made,  it  equalledr- 
han  ;  of  the  volume  of  the  water,  r,e.  j-  of  a 
cubical  inch.  Ii  was  examined  by  the  test  of  nitrous  gas  ; 
it  contained  no  uxvin-u ;  si.*  measures  mixed  with  three 
measures  of  oxygen  diminished  to  five;  so  that  il  consisted1 
of  2-G  of  hydrogen,  and  3'4  of  a  gas  having  the  characters? 
of  nitrogen. 

This  experiment  seemed  in  favour  of  the  idea  of  the 
pr-duclii'ti  of  nitrogen  from  pure  water  in  these  electrical" 
procures  ;  hut  though  the  platina  wires  were  hermetically 
jca'.ed"  into  the  lube,   it  occurred  to  me  as  possible  that  at 

'  S-.-f  Pr.  IV.r.i  ,;-,'•.  .'jl'.'-.iicciperimCTiti.on  the  dtcorapoiition  ofwiter 
Sy  •  ^.':ilc..!  firlci.^i:-.    ^icSoImnV  Journal.  4to,  vol.  i.  page  301. 
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ttie  momeht  of  the  explosion  by  the  electrical  discharge* 
the  sudden  expansions  and  contractions  might  occasion 
iotne  momentary  communication  with  this  external  air 
through  the  aperture ;  and  I  resolved  to  make  the  cxptfri* 
ftients  in  a  method  by  which  the  atmosphere  was  entirely 
Excluded.  This  was  easily  done  by  plunging  the  whole  df 
the  apparatus,  except  the  upper  parts  of  the  communicating 
wires,  under  oil,  and  carrying  on  the  process  as  before,  in 
this  experiment  the  residuum  did  not  seem  to  increase 
quite  so  fast  as  in-  the  former  one.  It  was  carried  on  for 
nearly  two  months.  After  340  explosions,  the  permanent 
gas  equalled  -ft^r  of  *  cubical  inch.  It  was  carefully  exa- 
mined  :  six  measures  of  it,  detonated  with  three  measure* 
of  oxygen,  diminished  to  rather  less  than  one  measure;— -a 
result  which  seems  to  show,  that  nitrogen  is  not  formed 
daring  the  electrical  decomposition  aim  recompo«ition  of 
water,  and  that  the  residual  gas  is  hydrogen.  That  the 
hydrogen  is  in  excess,  may  be  easily  referred  to  a  slight 
oxidation  of  the  platina. 

The  refined  experiments  of  Mr.  Cavendish  on  the  defla- 
gration of  mixtures  of  oxygen,  hydrogen,  and  nitrogen^ 
lead  directly  to  the  conclusion,  that  the  nitrous  acid  some- 
times generated  in  experiments  on  the  production  of  waten 
owes  its  origin  to  nitrogen,  mixed  with  the  oxygen  ana 
hydrogen,  and  is  never  produced  from  those  two  gases 
alone.  In  the  Bakerian  lecture  for  1806,  I  have  stated 
several  facts,  which  seem  to  show  that  the  nitrous  acid; 
which  appears  in  many  processes  of  the  Voltaic  electrisation 
of  water,  cannot  be  formed,  unless  nitrogen  be  present. 

Though  in  these  experiments  I  endeavoured  to  guard 
with  great  care  against  all  causes  of  mistake,  and  though  I 
do  not  well  see  how  I  could  fall  into  an  error,  yet  I  find 
that  the  assertion,  that  both  acids  and  alkalies  may  be  pro* 
,  duced  from  pure  water,  has  ascain  been  repeatea  *.  The 
energy  with  which  the  large  Voltaic  apparatus,  recently 
constructed  in  the  Royal  Institution,  acts  upon  water,  en- 
abled me  to  put  this  question  to  a  more  decided  test  than 
was  before  in  my  power.  I  had  formerly  fbund  in  an  ex- 
periment, in  which  pure  water  was  electrified  in  two  golcf 
CQnes  in  hydrogen  gas,  that  no  nitrous  acid  nor  alkali  warf 
formed.  It  might  be  said,  that  in  this  ease  the  presence  of 
hydrogen  dissolved  in  the  water,  would  prevent  nitrous 
acid  from  appearing ;  I  therefore  made  two  scries  of  ex- 
periments, one  in  a  jar  filled  with  oxygen  gas,  and  ch* 

*  Nicholson**  Journal,  August  1809,  p.  85S. 
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other  in  an  apparatus  in  which  glass,  water,  mercury,  anJ 
wires  of  platina  only,  were  present. 

In  the  first  series  10OO  double  plates  were  med,  the  two 
cones  were  of  platina,  and  contained  about  v'Tol'  a  cubical  inch 
each,  and  filaments  of  asbesius  were  employed,  to  connect 
them  together.  In  these  trials,  wheu  ihe  batteries  were  in 
full  action,  the  heat  was  so  great,  and  the  gases  were  dis- 
engaged with  so  much  rapidity,  thai  more"  than  half  the 
water  was  lost  in  the  course  of  a  few  minutes.  By  using 
a  weaker  charge,  l  he  process  was- carried  on  far  sortie  hours, 
and  in  some  raises  tor  from  two  to  three  davs.  In  no  in- 
staller, in  which  slowly  distilled  water  was  employed,  and 
in  which   the   receiver  «-■  kh   pure  oxygen    from 

J  or  alkali  exhibited  in 
present,  the  indication! 
of  the   production   of  at  aline  matter  were    very 

feeble ;  though,  if  ihe  at  oucbed  with  unw  ashed 

hands,  or  ihe  smallest  |  cutro- saline  malic r  in- 

troduced, there  was  an  separation  of  acid   and 

alkali,  at  the  points  of  the  asbcHus  with  the 

platina,  which  cotild  he  it  by  the  visual  tests. 

In  the  second  series  i  its,  the  oxygen  and  hy- 

drogen produced  from  ll  re  collected  under  mer- 

cury, and  the  twopurtioi  communicated  directly 

with  each  other.     In  set  nade  in  this  way,  with 

a.  combination  of  .M)0  p  at  tutted  for  some  days, 

it  was  always  found  ilia  ,  separated    in  the  glass 

negatively  electrified  ;  ai  niantiiy  of  acid,  which 

could  barely  lie  made  ei  mem  oy  minus,  in  the  glass  posi- 
tively electrified.  This  acid  rendered  cloudy  nitrate  of  sil- 
ver. Whether  its  presence  was  owing  lo  impurities  which 
might  vi.-r  in  distillation  with  the  mercury,  or  lo  muriatic 
acid  existing  in  the  glass,  I  cannot  say;  but  as  common 
sail  perfectly  dry  is  not  decomposed  by  silcx,  it  seems  very 
likely  thai  muriatic  acid  in  its  arid  state  may  exist  in  com- 

I  tried  scver.il  experiments  on  the  ignition  and  fusion  of 
platina  by  Voltaic  electricity,  in  mixtures  of  the  vapour  of 
water  and  oxygen  g.?s.  1  thought  it  possible,  if  water  could 
be  combined  with  mwc  oxygen,  ihat  this  heat,  the  most 
intense  we  arc  acquainted  with,  might  produce  the  effect. 
When  the  oxygen  was  mixed  with  nitrogen,  nitrous  acid 
was  formed;  but  when  it  consisted  of  the  last  portions 
front  oxyniurialc  of  potash,  there  was  not  the  slightest  in- 
dication of  such  a  result. 

Water  in  vapour  was  passed  through  oxide  of  man- 
ganese, 
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gtnese,  made  red  hot  4n  a  glazed  porcelain  tube,  the  bore  of 
which  was  nearly  an  inch  in  diameter;  in  this  caie  4  so- 
lution of  nitrous  acid,  sufficiently  strong  to  be  disagreeably, 
sour  to  the  taste,  and  which  readily  dissolved  copper,  waa 
formed. 

This  experiment  was  repeated  several  times,  and,  when 
the  diameter  of  the  tube  was  hrge,  with  precisely  the  same 
results.  When  red  oxide  of  leacl  was  used  instead  of  oxide 
of  manganese,  no  acid  was  however  generated  ;  but  upon 
this  substance  a  single  trial  only  was  made,  and  that  in  a 
small  tube,  so  that  no  conclusion  can  with  propriety  be. 
drawn  from  this  failure. 

1  stated  in  the  last  Bakerian  lecture,  that  in  attempting 
to  produce  ammonia  from  a  mixture  of  charcoal  and  pearls 
ash,  that  had  been  ignited  by  the  action  of  water,  to  the 
manner  stated  by  Dr.  Woodhouse,  1  failed  in  the  trial  in 
which  the  mixture  was  cooled  hi  contact  with  hydrogen* 
I  have  since  made  a  number  of  similar  experiments.  It* 
general,  when  the  mixture  had  not  been  exposed  to  air, 
there  was  little  or  no  indication  of  the  production  of  the 
volatile  alkali ;  but  the  result  was  not  so  constant  as  to  bet 
entirely  satisfactory;  and  the  same  circumstances  could 
not  be  uniformly  obtained  in  this  simple  form  of  the  ex- 
periment. 1  had  an  apparatus  made,  in  which  the  phteno* 
mena  of  the  process  could  be  more  rigorously  examined. 
Pure  potash  and  charcoal,  in  the  proportion  of  one  to  flout 
in  weight,  were  ignited  in  the  middle  of  a  tube  of  iron, 
furnished  with  a  system  of  stopcocks,  and  connected  with 
a  pneumatic  apparatus,  in  such  a  manner  that  the  mixture 
could  be  cooled  in  contact  with  the  gas  produced  during 
the  operation ;  and  that  water  exhausted  of  air  could  b* 
made  to  act  upon  the  cooled  mixture,  and  afterwards  di- 
stilled from  it :  figures  of  this  apparatus,  and  an  account 
of'  the  manner  in  which  it  was  used,  are  annexed  to  this 
paper.  In  this  place  I  shall  state  merely  the  general  re- 
sults of  the  operations,  which  were  carried  on  for  nearly 
two  months,  a  variety  of  precautions  being  used  to  prevent 
the  interference  of  nitrogen  frton  the  atmosphere. 

In  all  cases  in  which  the  water  was  brought  in  contact 
with  the  mixture  of  charcoal  and  potash,  when  it  was  per- 
fectly cool,  and  afterwards  distilled  from  it  by  a  low  heat, 
it  was  found  to  hold  in  solution  small  quantities  of  am- 
monia; when  the  operation  was  repeated  upon  the  same 
mixture,  ignited  a  second  time,  the  proportion  diminished; 
in  a  third  operation  it  was  sensible,  but  in  the  fourth  barely 
perceptible.    The  same  mixture,  however,  by  the  addition 
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•f  a  n6w  quantity  of  potash,  again  gained  the  power  of 
producing  ammonia  in  cwo  or  three  successive  operations  j 
and  when  any  mixture  had  ceased  to  give  ammonia,  the 
power  was  not  restored  by  cooling  it  in  contact  with  air* 

Ammonia  was  produced  in  a  case  in  which  more  than 
fiOO  cubical  inches  of  gas  had  passed  over  from  the  action 
of  water  upon  a  mixture,  and  when  the  last  portions  only 
were  preserved  in  contact  with  it  during  the  cooling.  In 
a  comparative  trial  it  was  however  founds  that  considerably 
more  ammonia  was  produced,  when  a  mixture  was  cooled 
•in  contact  with  the  atmosphere,  than  when  it  was  cooled 
in  contact  with  the  gas  developed  in  the  operation. 

I  shall  not  attempt  to  draw  any  conclusions  from  these 
processes.  It  would  appear  from  some  experiments  of 
M  Berthollet,  th^t  nitrpgen  adheres  very  strongly  to  char- 
coal*. The  circumstances  that  the  ammonia  ceases  to  be 
produced  after  a  certain  number  of  operations,  auid  that  the 
quantity  is  much  greater  when  free  nitrogen  is  present, 
are  perhaps  against  the  idea  that  nitrogen  is  composed  in 
the  process.  But  tjll  the  weights  of  the  substances  con-» 
eerned  and  produced  in  these  operations  are  compared,  no 
correct  decision  on  the  question  can  be  made. 

"The  experiments  of  Dr.  Priestley  upon  the  production  of 
nitrogen,  during  the  freezing  of  water,  induced  that  philo-* 
sopher  to  conceive,  either  that  water  was  capable  of  being 
Converted  into  nitrogen,  or  that  it  contained  much  mora 
nitrogen  than  is  usually  suspected. 

I  have  made  some  repetitions  of  his  processes.  A  quan- 
tity of  water,  (about  a  cubical  inch  and  a  quarter,)  that 
had  been  produced  from  snow,  boiled  and  inverted  over 
mercury  whilst  hot,  was  converted  into  ice,  and  thawed  in 
36  successive  operations  ;  gas  wa*  produced,  but  after  the 
first  three  or  four  times  ot  freezing  there  was  no  notable 
increase  of  the  volume.  At  the  end  of  the  experiment, 
about  ■£-  of  a  cubical  inch  was  obtained,  which  proved  to 
he  common  air. 

About  four  cubical  inches  of  water  from  melted  snow 
were  converted  into  ice  and  thawed,  four  successive  times, 
in  a  conical  vessel  of  wrought  iron.  At  the  end  of  the 
fourth  process,  the  volume  of  gas  equalled  about  ^  of  the 
volume  or  the  water.  It  proved  to  contain  about  ^  oxy- 
gen, -^  hydrogen,  and  -^  nitrogen. 

Mr.  Kirwan  observed  the  fact,  that  when  nitrous  gas 
and   sulphuretted  hydrogen  are  kept  in  contact  for  some 
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time,  there  it  a  great  diminution  of  volume,  and  that  the 
nitrous  gas  becomes  converted  into  nitrous  oxide,  and  that 
sulphur  it  deposited  which  has  an  ainmoniacal  smell.  I 
repeated  this  experiment  several  times  in  1600  with  similar 
results,  and  I  found,  that  the  diminution  of  the  volume  of 
the  gases  when  they  were  mixed  in  equal  proportions*  wa* 
to  rather  less  than  £,  which  seemed  10  be  nitrous  oxkkb 

In  reasoning  upon  this  phenomenon,  I  saw  grounds  for 
a  minuie  investigation  of  it.  Sulphuretted  hydrogen,  as 
appears  from  experiments  which  i  have  stated  on  a  former 
occasion,  and  from  some  that  I  shall  detail  towards  the 
conclusion  of  this  lecture,  contains  a  volume  of  hydrogen 
equal  to  its  own.  But  one  of  hydrogen  demands  half 
its  volume  of  oxygen  to  convert  it  into  water,  and  nitrous 
gas  consists  of  about  half  a  part  in  volume  of  oxygen ;  so 
that,  supposing  the  whole  of  the  hydrogen  employed  in  ab- 
sorbing oxygen  from  nitrous  gas,  nitrogen  alone  ought  to^ 
be  formed,  and  not  nitrous  oxide.  Or,  if  the  whole  of  A$ 
gas  is  nitrous  oxide,  this  should  contain  all  the  nitrogen  of 
the  nitrous  gas,  leaving  none  to  be  supplied  to  the  am- 
monia. I  mixed  together  five  cubical  inches  of  nitrous 
gas*  and  five  of  sulphuretted  hydrogen  over  mercury,  the 
barometer  being  at  29*5'n-,  thermometer  at  51°  Fahrenheit; 
twelve  hours  bad  elapsed  before  any  change  was  perceived  ; 
there  was  then  a  whitish  precipitate  formed,  and  a  deep 
yellow  liquid  began  to  appear  in  drops,  on  the  inside  of  the 
jar,  and  the  volume  of  the  gases  quickly  diminished; 
after  two  days  the  diminution  ceased,  and  the  volume  be- 
came stationary ;  the  barometer  was  at  30*45ia#,  and  ther- 
mometer 52Q  Fahrenheit ;  when  it  equalled  9*3.  The  gas 
proved  to.be  about  |  nitrous  oxide,  and  the  remaining 
fourth  was  inflammable.  An  experiment  was  made  ex- 
pressly to  determine  the  nature  of  the  deep  yellow  liquid  in 
the  jar.  It  proved  to  be  of  the  same  kind  as  Boyle's 
fuming  liquor,  the  hydrosqlphuret  of  ammonia,  but  with 
sulphur  in  great  excess. 

In  this  experiment  there  was  evidently  no  formation 
of  nitrogen,  and  these  complicated  changes  ended  in  the 
production  of  two  new  compounds;  nitrogen,  hydrogen; 
oxygen  and  sulphur  combining  to  form  one;  and  a  part  of 
the  nitrogen  and  oxygen,  becoming  more  condensed,  to 
form  another. 

Having  stated  the  results  of  the  investigation  on  the  pro* 
duction  of  nitrous  acid  and  of  ammonia,  in  various  pro- 
cesses of  chemistry,  I  shall  notice  some  attempts  that  I 
made  to  decompound  nitrogen,  by  agents  which  I  con- 

6  4  ceived 


S4 


Oris, 


\rw  Electrochemical  Resean 


ceived  might  act  at  the  same  lime  t>n  oxyger 
basis  of  nitrogen.  Potassium,  as  I  have  b 
sublimes  in  nitrogen,  without  altering  it,  or 
changed:  but  I  thought  it  possible,  that  the  c 
different,  if  this  powerful  agent  were  made  to 
trogen,  assisted  by  the  intense  heat  and  decorr 
gy  of  Voltaic  electricity. 

I  had  an  apparatus  made,  by  which  the  V 
could  be  completed  in  nitrogen  eas,  confined 
by  means  of  potassium  and  platina.  The  pota 
quantity  of  about  two  or  three  grains,  was  pic 
of  platina,  ami  bv  contact  with  a  wire  of  pla 
be  fused  and  sublimed  in  the  gas.  The  quart 
gen  was  usually  about  a  cubical  inch.  Tin 
ployed  was  always  in  full  action  for  these  expt 
consisted  of  one  thousand  double  plates.  The 
were  very  brilliant :  as  soon  as  the  contact  wi 
sium  was  made  there  was  always  a  bright  ligl 
as  to  be  painful  to  the  eye  ;  the  platina  becsn 
the  potassium  rose  in  vapour  j  and  by  incre 
stance  of  the  cup  fiom  the  wire,  the  elect 
through  the  vapour  of  the  potassium,  prodi 
brilliant  flume,  of  from  half  an  inch  to  an 
quarter  in  length  ;  and  the  vapour  seemed  to  t 
the  piauua,  which  was  thrown  off  in  small 
state  of  fusion,  producing  an  appearance  sir 
produced  by  the  combustion  of  iron  in  oxygen 

In  all  trials  of  this  kind,  hydrogen  was  pi 
in  some  of  them  there  was  a  loss  ofnilrogen. 
seemed  to  lead  in  the  inference  that  nttrog 
pounded  in  tile  process;  but  I  found  that,  1 
as  the  potassium  was  introduced  more  free  fro 
pot'i'li,  nlmh  would  furnish  water  and  cons 
drogen  in  the  experiment,  so  in  proportion  < 
of  litis  gas  evolved  ;  and  in  a  case  in  which 
I  lie  quantity  did  no 
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s|  proportion  of  nitrogen  which  d 
i'lit,  was  ;'T  of  the  quantity  used 
t  of  potash  was  considerable,  am 
.■arly  equal  to  £  of  the  nitrogen,  v 
said  th.it  the  nitrogen  is  not  do 
>n  ;  but  it  seems  much  more  hi 
s  owing  lo  its  combination  witr, 
its  b.'in;:  separated  with  the  pota 
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form  uf  the  gray  pvrophoric  sublimate,  which  I  hire  found 
h  always  produced  when  potassium  is  electrized  and  con* 
verted  into  vapour  in  ammonia. 

The  phospnuret  of  lime  in  its  common  state  is  a  con- 
ductor of  electricity;  and  when  it  was  made  the  medium 
of  communication  between  the  wires  of  the  great  battery-, 
it  burnt  with  a  most  intense  light.  It  was  ignited  to 
whiteness  in  nitrogen  gas;  a  little  pho$phurettcd  hydrogen 
was  given  off  from  it,  tnit  the  nitrogen  was  not  altered; 
the  apparatus  was  similar  to  that  used  for  the  potassium*  • 

As  almost  all  compounds  known  to  contain  hydrogen 
are  readily  decomposed  by  oxy muriatic  acid  gas,  a  mixture 
of  nitrogen  and  oxymunatic  acid  gas  was  passed  through 
a  porcelain  tube  heated  to  whiteness ;  the  products  were 
received  in  a  pneumatic  apparatus  over  water,  there  was -a 
small  Iota  of  nitrogen ;  but  the  greatest  part  came  over 
densely  clouded ;  and  as  nitromuriatic  acid  was  found  die* 
solved  in  the  water,. no  conclusions  concerning  the  decom* 
position  of  nitrogen  can  be  drawn  from  the  process. 

The  general  tenour  of  these  inquiries  cannot  be  const* 
4ered  as  strengthening  in  any  considerable  degree,  the 
suspicion  which  I  formed  of  the  decomposition  of  nitre* 
gen,  by  the  distillation  of  the  olivencoloured  substance  from 
potassium  and  ammonia,  in  tubes  of  iron. 

In  reasoning  closely  upon  the  phenomena  in  this  opera* 
tion,  it  appears  to  me  indeed  possible  to  account  for  the 
loss  of  nitrogen,  without  assuming  that  it  has  been  con- 
verted into  new  matter  Though  the  iron  tubes  which  I 
used  were  carefully  cleaned ;  yet  still  it  was  not  unlikely 
that  a  small  quantity  of  oxide  might  adhere  to  the  welded 
parts ;  the  oxygen  of  which,  in  the  beginning  of  the  pro* 
cess  of  distillation,  might  form  water  with  hydrogen,  given 
off  from  the  fusible  substance ;  which  being  condensed  in 
the  upper  part  of  the  tube,  would  be  again  brought  into 
action  toward*  the  close  of  the  operation,  occasioning  the 
formation,  and  possibly  the  absorption  of  some  ammonia> 
and  consequently  a  loss  of  nitrogen,  and  the  production  of 
an  increased  proportion  of  hydrogen.  1  have  made  one 
experiment,  with  the  hopes  of  deciding  this  question,  in 
an  iron  tube  used  immediately  after  the  whole  internal 
surface  had  been  cleaned  by  the  borer;  six  grains  of  potass 
fium  were  used  in  a  tray  of  iron,  nearly  thirteen  cubical 
inches  of  ammonia  were  absorbed,  and  about  six  of  hydro- 
gen produced.  Thirteen  cubical  inches  of  gas  were  evolved 
in  the  first  operation ;  which  consisted  of  nearly  one  cubi- 
cal 
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cal  inch  of  ammonia,  four  of  nitrogen,  and  eight  of  hy« 
drogen.  The  portion  of  gat  given  off  in  the  second  ope* 
ration  equalled  3*6  cubical  inches;  which- consisted  of 
8*5  hydrogen,  and  1*1  nitrogen.  The  potassium  produced 
in  the  operation  was  sufficient  to  generate  $*!  cubical 
inches  ot  hydrogen. 

As  the  iron  in  these  experiments  had  been  heated  to  in* 
tense  whiteness,  aud  must  have  beeu  very  soft ;  it  was  not 
impossible,  considering  the  recent  experiments  of  M.  Has* 
senfrats  *,  that  the  loss  of  so  large  a  portion  of  potassium 
might  depend  upon  an  intimate  union  of  that  oody  with 
iron,  and  its  penetration  into  the  substance  of  the  tube. 
This  idea  is  countenanced  by  another  experiment  of  the 
same  kind,  in  which  the  heat  was  raised  to  whiteness,  and 
the  barrel  cut  into  pieces  when  cool :  on  examining  the 
lower  part  of  it,  I  found  in  it  a  very  thin  film  of  potash  % 
but  which,  I  conceive,  could  scarcely  equal  a  grain  in 
weight.  The  pieces  of  the  barrel  were  introduced  under  a 
jar  inverted  in  water;  at  the  end  of  two  days  nearly  9*9 
cubical  inches  of  hydrogen  were  found  to  be  generated. 
-  In  the  experiments  detailed  in  page  53  of  the  last  volume 
of  the  Transactions  f,  a  loss  of  nitrogen,  and  a  production  of 
hydrogen,  was  perceived  in  $  case  in  which  the  residuum 
from  a  portion  of  fusible  substance,  which  had  been  ex* 

Eosed  to  a  low  red  heat,  was  distilled  in  a  tube  of  platina; 
ut  in  this  case  the  residuum  had  been  covered  by  naphtha, 
and  it  is  possible  that  ammonia*  might  have  been  regene* 
rated  by  hydrogen  from  the  naphtha,  and  absorbed  by  that 
fluid  ;  and  a  part  of  the  hydrogen  might  likewise  proceed 
from  the  decomposition  of  the  naphtha:  and  in  several 
experiments  in  which  I  have  burnt  the  entire  fusible  sub* 
stance,  I  have  found  no  loss  of  nitrogen. 

Even  the  considerable  excess  of  hydrogen,  and  deficiency 
of  nitrogen,  in  the  processes  in  which  the  fusible  substance 
is  distilled  with  a  new  quantity  of  potassium,  page  431  J,  it 
is  possible  to  refer  to  the  larger  quantity  of  moisture,  which 
must  be  absorbed  by  the  fusible  substance  from  the  air, 
during  the  time  occupied  in  attaching  the  potassium  to  the 
tray,  and  likewise  from  the  moisture  adhering  to  the  crust 
of  potash,  which  always  forms  upon  the  potassium,  during 
its  exposure  to  air. 
These  objections  are  the  strongest  that  occur  to  me, 

♦  Journal  (Us  Mines,  Avril  1808,  p.  975. 
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jagainst  the  mode  of  explaining  the  phenomena  by  suppos* 
lag  nitrogen  decomposed  in  the  operation  ;  but  they  cannot 
he  considered  at  decisive  on  this  complicated  and  obscure 
question,  and  the  opposite  view  may  be  easily  defended. 
.  Though  I  have  already  laid  before  the  Society  a  number 
of  experiments  upon  the  decomposition  of  ammonia,  yet  I 
shall  not  hesitate  to  detail  some  further  operations  which 
have  been  conducted  according  to  new  views  of  the  subject* 

I  concluded  from  the  loss  of  weight  taking  place  in  the 
(electric*!  analysis  of  ammonia,  that  water  or  oxygen  was 
probably  separated  in  this  operation ;  but  I  was  aware  that 
objections  might  be  made  to  this  mode  of  accounting  for 
the  phenomenon. 

.  The  experiment  of  producing  an  amalgam  from  ammo* 
nia,  which  rrgenerated  volatile  alkali,  apparently  by  oxida* 
lion,  confirmed  the  notion  of  the  existence  of  oxygen  in 
this  substance  $  at  the  same  time  it  led  to  the  suspicion,  that 
of  the  two  gases  separated  by  electricity,  one,  or  perhaps 
both,  might  contain  metallic  matter  united  to  oxygen:  and 
the  results  of  the  distillation  of  the  fusible  substance,- 
from  potassium  and  ammonia,  notwithstanding  the  ob* 
}ectK»ns  |  have  made,  can  perhaps  be  explained  on  such  a 
supposition,    . 

1  have  made  a  number  of  experiments  upon  the  decani* 
position  oi  considerable  quantities  of  ammonia,  both  by 
Voltaic  and  common  electricity ;  and  I  have  used  an  ap* 
paratus  (of  which  a  figure  is  attached  to  this  paper)  10 
which  nothing  was  present  but  the  gas,  the  metals  for 
conveying  the  electricity,  and  glass.  The  ammonia  was 
introduced  by  a  stopcock  which  was  cleared  of  common 
air*  into  a  globe  that  was  exhausted,  after  being  filled  two 
or  three  times  with  ammonia  :  the  gas  that  was  used  was 
absolutely  pure,  the  decomposition  was  performed  without 
any  possibility  of  change  in  the  volume  of  the  elastic  mat* 
iter,  and  the  apparatus  was  such,  that  the  gas  could  be  ex* 
posed  to  &  freezing  mixture,  and  the  whole  weighed  before 
and  after  the  experiment. 

The  object  in  keeping  the  volume  the  same  during  the 
decomposition,  was  to  produce  the  condensation  of  any 
aqueous  vapour,  which  if  formed  in  small  quantity  in  the 
operation,  (on  the  theory  of  the  mechanical  diffusion  of 
vapour  in  gases,)  might  in  the  common  case  of  decompo- 
sition, under  the  usual  pressure,  be  in  quantity  nearly  twice 
as  much  in  the  hydrogen  and  nitrogen,  as  in  the  ammonia. 

In  all  instances  it  was  found,  that  there  was  no  lost  of 
weight  of  the  apparatus,  nor  was  there  any  deposition  of 

moisture. 
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moisture,  during  or  after  the  electrization ; 
were  uniformly  tarnished  ;  and  in  an  esperii 
surfaces  of  brass  were  used,  a  small  quantit 
loured  matter  formed  on  the  metal ;  but  thou 
nearly  eight  cubical  inches  of  ammonia  wen 
the  weight  of  the  oxidated  matter  was  so  n 
scarcely  sen*ib!c.  By  the  use  of  a  freezi 
muriate  of)  me  and  ice,  which  diminished  il 
1 1  —15%  tr.tre  was  a  very  feeble  indication 
addition  of  h\  i  to  metrical  moisture. 

hi  these  eiperimenli  the  increase  of  the 
firmly  (within  a  rang*  of  fi«  nam)  fron 
and  the  hydrogen  was  to  the  nitrogen  in  thi 
portions  of  from  ;3-74  to  S7'f6 ;  the  nrop 
being  made,  and  the  precautious  before  rel 
taken*. 

Assuming  the  common  estimations  of  the 
vity  of  ammonia,  of  hydrogen,  and  nitrof 
elusions  wh  .  I  have  advanced  in  the  Balcer 
1 S07  would  be  supported  by  these  new  exp> 
as  the  inoUture  and  oxygen  visibly  separai 
conceived  to  be  as  much  as  ■/,  <>r  T'-r  of  the 
ammonia,  1  resolved  to  investigate,  more  pr 
hid  reason  to  [hint;  had  been  hitherto  done 
gravities  of  the  guses  concerned  in  their  i 
the  very  delicate  balance  belonging  to  the  Ro 
placed  the  means  of  doing  this  in  my  power. 

N  itrogen,  hydrogen,  and  ammonia,  were  d 
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:'ectrieal  decomposition  of  am 
cent,  and  ai  the  tame  time  he  < 
Seated  to  attribute  to  me.  of  tl 
niinia.  Hii  arguments  and  hi' 
:;.tly  conclusive  ;  but  a*  I  neve 
■-mi  were  separated  in  the  eipe 
Sc  com  bunion  of  iron  anil  char 

th tig  which  could  receive  tuch 
trkictun  on  thi«  part  of  liis  pai 

hemiat  on  the  direct  decompun 

ii  J  with  much  care,  ciccpt  a*  to 

volume.  At  all  events  a  )ou  c 
i\,<e  of  weight,  in  all  very  refirji 
ut  the  volume  may  be  eaacily  < 
::e  hydrogen  as  one  to  three; 
Pr  Henry,  nor  those  that  I  hm 
tticjl  inference*  that  may  be  t 
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Continued  exposure  to.  potash,  and  were  very  carefully 
weighed*  Their  relative  specific  gravities  proved  to  be  at 
30*5la'  barometer,  $\°  Fahrenheit's  thermometer. 

For  nitrogen,  the  100  cubical  inches 89*8  grain** 

For  hydrogen,  ditto • 8**7 

For  ammonia  •  •  •  • .  .18*4 

Now,  if  these  data  be  calculated  upon,  it  will  be  found, 
that  in  the  decomposition  of  100  of  ammonia,  taking  even 
the  largest  proportions  of  gases  evolved,  there  is  a  lost 
of  tV  * ;  and  it  the  smallest  proportion  be  taken,  the  loss 
will  be  nearly  -fr. 

These  results  and  calculations  agree  with  those  that  t 
have  before  given,  and  with  those  of  Dr.  Henry. 

The  lately  discovered  facts  in  chemistry,  concerning  the 
important  modifications  which  bodies  may  undergo  by  very 
•light  additions  or  subtractions  of  new  matter,  ought  to* 
render  us  cautious  in  deciding  upon  the  nature  of  the  pro- 
cess of  the  electrical  decomposition  of  ammonia. 

It  is  possible,  that  the  minute  quantity  of  oxygen  which 
appears. to  be  separated  is  not  accidental,  but  a  result  of 
the  decomposition ;  and  if  hydrogen  and  nitrogen  be  both 
oxides  of  the  same  basis,  the  possibility  of  the  production 
of  different  proportions  of  water,  in  different  operations, 
might  account  for  the  variations  observed  in  some  cases  in 
their  relative  proportions ;  but  on  the  whole,  the  idea  that 
ammonia  is  decomposed  into  hydrogen  and  nitrogen  alone, 
by  electricity,  and  that  the  loss  of  weight  is  no  more  than 
is  to  be  expected  in  processes  of  so  delicate  a  kind,  is,  in 
my  opinion,  the  most  defensible  view  of  the  subject. 

But  if  ammonia  be  capable  of  decomposition  into  nitro* 

Sti  and  hydrogen,  whatsit  will  be  asked,  is  the  nature  of 
e  matter  existing  in  the  amalgam  of  ammonia  ?  what  ia 
the  metallic  basis  of  the  volatile  alkali  ?  These  are  ques- 
tions intimately  connected  with  the  whole  of  the  arrange- 
ments of  chemistry ;  and  they  are  questions,  which,  as  our 
instruments  of  experiment  now  exist,  it  will  not,  I  fear,  be 
easy  to  solve. 

I  have  stated  in  my  former  communication  on  the  amal- 
gam from  ammonia,  that,  under  all  the  common  circumr 
stances  of  its  production,  it  seems  to  preserve  a  quantity  of 
water  adhering  to  it,  which  may  be  conceived  to  be  suffi- 
cient to  oxidate  the  metal,  and  to  reproduce  the  ammonia. 

*  100  of  ammonia  at  the  rate  of  185,  will  give  1S6'9  of  hydrogen,  weigh* 
tag  3*1  grains,  and  48-1  of  nitrogen,  weighing  14*33  grains;  but  18*4—17*4 
■»  1,  and**  the  ute  of  ISO,  133  qf  hydrogen  weighing  3*01  and  47  of  nitro- 
gen weighing  l4,aad  18*4— 17.p»  1-4. 

I  have, 
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I  have  tried  various  devices  with  the  hopes  of  being  able' 
lo  form  it  from  ammonia  in  a  dry  stale,  but  without  suc- 
cess. Neither  the  amalgams  or"  potassium,  sodium,  of 
barium,  produce  it  in  ammoniacal  gas;  and  when  they  arc 
heated  with  muriate  of  ammonia,  unless  ihe  sail  is  moist, 
there  is  110  metallization  of  the  alkali. 

I  have  acted  upon  ammonia  by  different  metallic  amal- 
gams negatively  electrified,  such  as  the  amalgams  of  gold 
and  silver,  the  amalgam  of  zinc,  and  the  liquid  amalgam 
Of  bismuth  and  lead;  but  in  all  these  cases  the  effect  was 
less  distinct  than  when  pure  mercury  was  used. 

By  exposing  the  mercury  to  a  cold  of  —  BO°  Fahrenheit, 
in  a  close  tube,  I  have  "   1  in  obtaining  an  amalgam 

in  a  much  mure  solid  bi  this  decomposed  nearly  as 

rapidly  as  the  common  f  ■  ,  but  it  gave  offmuch  more 

gaseous  matter  ;  and  in  ance  I  obtained  a  quantity 

which  was  nearly  equal  "  nes  its  volume. 

The  amalgam  which  '  ison  to  believe  can  be  made 

most  free  from  talker  tre,  is  that  of  pola«siuro, 

mercury,  and  ammonii  did  state.     This,  as  I  have 

mentioned  in  my  form'  inication,  decomposes  very 

slowly,  even  in  contact  tcr,  and,  when  it  has  been 

carefully  wiped  with  b  iapcr,  bears  a  considerable 

heat  without  alteratioi  e  lately  made  several  new 

attempts  to  distil  the  an  1  from  it,  but  without  sac- 

cess.  When  it  is  strati  in  a  green  glass  tube  filled 

with  hydrogen  gas,  LhJL  ys  a  partial  regeneration  of 

ammonia  ;  but  with  thi  lia  there  is  from  tV  t0  tV 

of  hvdroeen  produced. 

As  it  does  not  seem  possible  to  obtain  an  amalgam  in  an 
uniform  stale,  as  to  adhering  moisture,  it  is  not  easy  to 
say  what  would  be  the  exact  ratio  between  the  hydrogen 
and  ammonia  produced,  if  no  more  water  was  present 
than  would  be  decomposed  in  oxidating  the  basis.  But  in 
the  most  rclincd  experiment*  which  I  have  been  able  lo 
make,  this  ratio  is  that  of  one  to  two  j  and  in  no  instance 
in  which  proper  precautions  are  taken,  is  Ti  less ;  but  un- 
der common  circumstances  often  more.  If  this  result  i$ 
taken  as  accurate,  then  it  would  follow,  that  ammonia 
(supposing  it  to  be  an  oxide)  must  contain  about  48  per 
cent,  of  oxygen,  which,  as  will  be  hereafter  seen,  will  ain-ee 
with  the  relations  of  the  attractions  of  this  alkali  for  acids', 
to  those  of  other  salifiable  bases*. 

If 
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If  hydrogen  be  supposed  to  be  a  simple  body,  and  nitro- 
gen an  oxide,  then,  on  the  hypothesis  above  stated,  nitrogen 
would  consist  of  nearly  48  of  oxygen,  and  84  of  basis ;  but 
if  the  opinion  be  adopted,  that  hydrogen  and  nitrogen  are 
both  oxides  of  the  same  metal,  then  the  quantity  of  oxygen 
in  nitrogen  must  be  supposed  less. 

These  views  are  the  most  obvious  that  can  be  formed, 
on  the  antiphlogistic  hypothesis,  of  the  nature  of  metallic 
substances ;  but  if  the  facts  concerning  ammonia  were  to 
be  reasoned  upon,  independently  of  the  other  general  phe- 
nomena of  chemical  science,  they  perhaps  might  be  more 
easily  explained  on  the  notion  of  nitrogen  being  a  basis, 
which  became  alkaline  by  combining  with  one  portibn  of 
hydrogen,  and  metallic,  by  combining  with  a  greater  pro* 
portion. 

The  solution  of  the  question  concerning  the  quantity  of 
matter  added  to  the  mercury  in  the  formation  of  the  amal- 
gam, depends  upon  this  discussion ;  for,  if  the  phlogistic 
view  of  the  subject  be  adopted,  the  amalgam  must  be  sup* 
posed  to  contain  nearly  twice  as  much  matter  as  it  is  con- 
ceived to  contain  on  tne  hypothesis  of  deoxygenation.  In 
the  last  Bakerian  lecture,  I  have  rated  the  proportion  at 
rrirr  5  but  'bis  is  the  least  quantity  that  can  be  assumed* 
the  mercury  being  supposed  to  give  off  only  one  and  a  half 
its  volume  of  ammonia.  If  the  proportion  stated  in  page 
56  [page  30  preceding]  be  taken  as  tne  basis  of  calculation* 
which  is  the  maximum  that  I  have  obtained,  the  amalgam 
would  contain  about  r*W  °f  new  rtatter,  on  the  antiphlo- 
gistic view,  and  about  T^T  on  the  phlogistic  view. 

I  shall  have  occasion  to  recur  to,  and  to  discuss  mora 
fully,  these  ideas,  and  I  shall  conclude  this  section  by 
stating,  that  though  the  researches  on  the  decomposition 
and  composition  of  nitrogen,  which  have  occupied  so  larga 
a  space  in  the  foregoing  pages,  have  been  negative,  as  to 
the  primary  object,  yet  they  may  not  possibly  De  devoid  of 
useful  applicatiQns.  It  does  not  seem  improbable,  thai 
thj  passage  of  steam  over  hot  manganese  may  be  applied 

there  seemed  to>be  no  absorption  of  oxygen  from  the  atmosphere.  Thk 
circumstance  appears  to  me  in  favour  of  the  antiphlogistic  view  of  the  me- 
tallization of  the  volatile  alkali »  for  if  the  hydrogen  be  supposed  to  be 
given  off  from  the  mercury,  and  not  to  arise  from  the  decomposition  of  water 
adhering  to  the  amalgam,  it  might  be  conceived,  that  being  in  the  nascent 
state,  it  would  rapidly  absorb  oxygen.  In  my  first  experiments  upon  the* 
amalgam,  finding  that  common  air,  to  which  it  had  been  exposed,  gave  less- 
diminution  with  nitrous  eas  than  before,  I  concluded  naturally,  that  oxy- 
gen had  been  absorbed ;  but  this  difference  might  have  arisen,  partly  at 
least,  from  the  mixture  of  hydrogen.  Whether  in  any  case  the  amalgam 
absorbs  oxygen  gat,  k a  question  for  further  investigation, 

to 
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to  the  manufacture  of  nitrous  acid.  Ami  there  is  reaso« 
to  believe  that  the  ignition  of  charcoal  and  potash,  and 
their  exposure  10  water,  may  be  advantageously  applied  to 
the  production  of  volatile  alkali,  in  countries  where  fuel  is 
cheap. 

(To  be  coMinunl.] 

V.  Description  and  Analysis  of  the  Meteoric  Stone  which 
Jell  at  Weston,  in  Mirth  America,  the  4th  December 
1807.  By  David  Bailie  Wards  A,  Esq.  Consul- 
general  of  the  United  Slates  at  Pan's  *. 

DESCRIPTION. 

J.  his  aerolite  presents,  -al,  the  same  characters  as 

those   hitherto  examineu  a  enveloped  with  a  thin, 

black,  and  uneven  crus  mass  is  principally    com- 

posed of  a  granular  sub'  vhic.h  breaks  easily;  it  has 

an  earthy  appearance  a:  y  cinereous  colour,  which, 

in  certain  parts,  passes  i  tish  gray. 

Those  portions  which  this  last  tint,  and  which  are 

as  if  glued  in  the  masM,  round  form,  so  that  they 

are  distinguished  by  cir  oval  spots  which  interrupt 

the  general  colour.      Il  gravity  it  about  3-3:  the 

sharp  parts  cut  glass. 

In  observing  the  frai  Ms  of  the  atone,  we  there 

perceive:    1°.  Particular  i  which  are  easily  detached; 

little  celts  in  which  the  ccd,  and  of  which  the  sub- 

stance is  like  that  ot'thi  .self,  except  thai  its  grain 

is  more  compact,  and  its  e  smoother, 

hi  exposing  it  to  a  strong  light,  we  see  [races  of  a  la- 
mellar tissue  :  2'.  grains  of  metallic  iron,  which,  by  polish, 
assume  a  whiteness,  \ield  to  the  hammer,  and  attract  very 
sensihly  the  magnetic  needle:  3°.  grains  of  oxided  iron  of 
the  colour  of  rust  :  I',  metallic  particles  extremely  small, 
of  a  silver  white  colour,  which  seem  to  be  of  iron ;  ana 
this  opinion  is  strengthened,  whert  we  recollect  that  the 
native  iron  of  Karnerdorf,  and  that  of  pseiido-volcamtf 
origin,  present,  in  certain  parts,  a  silver  white  colour. 

f  have  not  seen  any  mark  of  sulphurated  iron,  althoOgtt 
I  found  it  by  the  analysis,  as  wilt  hereafter  appear. 

All  the  fragments  of  this  stone  have  a  magnetic  propeny, 

but  without  polarity  ;  and  the  iron,  which  is  very  visible  m 

certain  parts,   is  so  disseminated   in  all  others  where   il 

escapes  the  eye,  that  the  property  of  which  there  is  que** 

*  From  Ai.nala  it  Chimit  of  March  1810. 
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tion,  manifest*  itself  even  in  the  smallest  particles  isolated 
by  trituration. 

I  found  it  even  in  the  globulous  bodies  which  are  first 
mentioned. 

Pieces  of  this  stone  weighed  from  six  to  even  100  pounds. 

ANALYSIS. 

Having  ascertained,  by  preliminary  essays,  that  this  stone 
contained  chrome,  nickel,  iron,  manganese,  lime,  magnesia, 
*ilex,  alumine,  and  sulphur;  I  employed  the  following  me- 
thod of  separating  each  of  these  substances. 

1°.  100  grains  of  this  stone,  from  which  the  metallic  iron 
was  isolated,  by  means  of  the  magnetic  needle,  after  being 
pulverised,  were  treated  with  a  considerable  quantity  of 
water,  through  which  was  passed  a  current  of  oxygenated 
muriatic  gas :  by  this  means,  the  sulphur  being  converted 
into  sulphuric  acid,  by  the  oxygen  of  the  oxygenated  mu- 
riatic acid*,  sulphates  and  muriates  were  obtained. 

2°.  The  whole  was  evaporated  to  siccity,  and  treated 
with  two  parts  of  alcoholic  potash :  after  fusion  the  mass 
presented  a  fallow  colour,  and  its  dissolution  in  water  was 
of  a  fine  yellow. 

3°.  The  portions  of  the  mass,  which  remained  undis- 
solved in  water,  were  dissolved  in  an  excess  of  muriatic 
acid;  and  being  evaporated  to  siccity,  I  separated  the  silex, 
which  after  calcination  weighed  41  grains. 

4°.  Into  the  muriatic  acid  was  poured  carbonate  of  potash 
in  excess,  which  formed  an  abundant  precipitate  after  an 
hour  of  ebullition. 

5°.  The  liquor  contained  sulphate  and  chromate  of  potash : 
after  being  made  acid,  it  was  precipitated  by  muriate  of 
barytes  in  excess,  and  there  was  obtained  sulphate  of  barytes, 
corresponding  to  2£  of  sulphur:  and  saturating  afterwards 
the  excess  of  acid  by  an  alkali,  I  obtained  chromate  of 
barytes,  corresponding  to  2-J-  of  chromic  acid. 

6°.  The  precipitate,  No.  4,  was  submitted  (still  in  a 
humid  state)  to  th$  action  of  alcoholic  potash,  and  after 
filtration,  the  liquor  gave,  by  means  of  the  muriate  of  am-* 
monia,  a  grain  of  akirnine^v; 

7°.  Ammonia  was  poured  into  the  remains  of  the  pre- 
cipitate, after  having  dissolved  it  in  an  excess  of  muriatic 
acid.  The  oxides  of  iron  and  manganese  were  precipitated, 
and  the  lime  and  magnesia  remained  in  dissolution. 

6°.  The  precipitate  was  isolated,  and  the  lime  separated 
from  the  magnesia  by  the  oxalate  of  ammonia,  which, 
after  calcination,  weighed  three  grains. 
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The  magnesia  was  precipitated  by  caustic  polash  :  M 
weighed,  aftei  desiccation,  16  grains. 

9°.  The  oxides  of  iron  and  manganese  were  dissolved  ire 
an  excess  of  muriatic  acid,  and  pouring,  by  little  and  little, 
saturated  carbonate  of  potash  into  the  dissolution  until  red 
floccules  were  visible,  and  then  leaving  it  to  repose  24 
hours,  all  the  carbonate  of  iron  precipitated,  whilst  that  of 
(he  manganese  remained  n\  the  liquor. 

The  carLonalc  of  iroi>,  after  calcination,  gave  24  grains 
of  oxide:  and  that  of  manganese,  deposited  by  ebullition^ 
by  the  same  operation,  oniv  i^-1 — Which  makes  in  all: — 

Silex 41 

Sulphur.  , S-J. 

Chromic  i  t± 

Alumine 1 

Magnesia 10 

Lime  ....  3 

Oxide  of  r  » 

Oxide  of  i  fie..,.       1$ 

Loss  ....  3 

1 00 

Analysis  of  the  met-  t  isolated  fry  the  matptetir 

needle.    1°.  lOnparisol  ae  gave  S8  of  metallic  iron, 

which  is  very  brittle,  o-  :he  nickel  it  contains.     2'. 

46  grains  of  this  iron  wi  »ed  in  nitro-rruiriatic  acid, 

and  by  means  of  aimn  excess  the    oxide  of  iron- 

was  separated,  which  weigned  45  grains.  The  dissolution 
of  nickel  in  (bit  alkali  WU  evaporated  to  siccitv  to  expell 
all  the  ainmuiu.i.  The  oxide  of  nickel  was  redissolved' 
by  muriatic  acid,  and  precipitated  by  the  prussiate  of 
potash,  which  gave  one  grain  of  the  prussiate  of  nickel. 
We  may  infer,  from  these  physical  characters,  and  results 
of  ehemieal  analysis,  that  this  stone  is  like  all  other  me- 
teoric stones  hitherto  known. 


V.   Propose!  fur  constructing,  and  putting  in  its   Placet 
an  Iron  Tunnel  under  the  River  Thames.      By  Colonel 


To  Mr.  Tilloch. 

1  herewith  send  you  a  plan  for  a  tunnel  under  the 
mes,  which  I  hope  you  will  not  deem  unworthy  of  a 

e  in  your  valuable  Magazine. 

Being 


under  the  River  Thames.  „  S4 

Being  informed  that  no  particular  plan  baa  yet  been  de- 
termined on  by  the  Thames  Tunnel  Company  *,  they  an 
extremely  welcome  to  adopt  thia  if  they  tnink  fit.  1  can* 
not  avoia  encouraging  a  hope,  that  it  will  be  found  practi- 
cable :  but,  should  my  partiality  render  me  too  sanguine  in 
favour  of  it,  as  the  idea,  1  belteve>  is  new,  the  publication  of 
it  may  lead  to  some  other  of  more  ingenuity,  and  which 
may  be  easier  and  safer  in  the  execution*  - 

Explanation  of  a  plan  for  constructing  a  tunnel  of  cast- 
iron  under  the  river  Thames  :— 

Fig.  I*  A  A,  (Plate  II.)  section  across  the  river.  The 
waving  line  shows  the  present  depth  of  the  river)  a  a,  the 
additional  depth  required  by  the  plan. 

Fig.  9.  B  B  B,  three  of  the  frames  of  which  it  is  pro* 
posed  that  the  whole  tunnel  shall  be  formed :  they  are  to 
oe  of  cast-iron,  each  of  one  piece,  and  to  be  joined  together 
by  the  fianches  ddd*  which  are  all  one  foot  broad  and  four 
inches  thick,  with  the  screws  eee,  in  figs.  3  and  4,  of  four 
inches  diameter,  with  half-inch  sheet-lead  between  :— o* 
the  joints  mav  be  secured  with  the  cement  employed  by 
steam  -engine  Wilder*. 

Fig.  3.  C  C,  section  of  the  tunnel,  showing  the  above 
three  frames,  in  figs.  2*  in  perspective ;  each  frame  to  be 
ten  feet  in  length,  eighteen  feet  wide  inside,  and  twelve 
feet  high  at  the  sides;  the  top  to  be  convex,  rising  two  feet 
in  the  middle;  to  be  four  inches  thick  at  the  bottom  and 
sides,  and  three  at  top.  Each  frame  will  weigh  upwards  of 
forty  tons  t. 

Fig.  4.  DDD,  elevation  of  the  same  frames,  which 
shows  the  screws  that  unite  the  exterior  fianches,  and  also 
the  iron  cramps,  ff9  which  embrace  the  two  adjoining 
fianches  at  bottom ;  these  cramps  to  be  each  twelve  inches 
broad,  six  inches  thick,  and  two  feet  high. 

^'ig»  3*  g  £»  tubes  of  eight  inches  bore,  with  openings 
to  receive  leakage  water,  and  to  convey  it  to  one  of  the 
ends  to  be  pumped  out. 

tit,  screw-boles.  The  dotted  line  kk  expresses  the 
paving  when  the  whole  is  completed. 

*  I  believe  the  Thames  Tunnel  Company  have  settled  the  plan  they  meafi 
to  follow  \  but  as  the  ideas  suggested  by  Col.  Lennox  mav  prove  useful  on 
tome  future  occasion,  I  have  given  it  a  place  in  this  number.— Edit. 


join  them  at  tne  corners,  in  this  case  tne  joinings 
different  parts  may  be  so  disposed  thai  no  two  of  the  transverse  joining* 
shall  coincide,  wnich  will  give  additional  strength  to  the  whole,  as  every 
joint  may  thus  be  supported  with  three  solid  piects  at  that  place  in  which 
a  falls, 

C  s  By 
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By  flic  *ection  across  the  river  il  appears  that  the  depth 
of  tlie  bed  al  low  water  (being  only  about  30  feet)  is  not 
piufficient  to  admit  of  laying  down  a  tumid  such  as  I  pro- 
pose upon  the  bottom,  without  obstructing  llie  course  of 
the  stream,  or  interfering  with  the  ease  of  navigation ; 
therefore,  the  lirsi  thing  necessary  would  be,  lo  excavate 
the  bed  of  the  river  enHrelr  3cross  to  ahout  \6  feet  deeper, 
and  from  fit)  to  So  reel  wide  }  and  to  render  it  as  even  as 
possible  throughout  ;  which  I  conceive  may  be  effected 
without  extraordinary  labour  or  difficulty.  This  being 
done  as  far  as  from  b  to  c,  fig.  1,  about  &00  ftet  or  somc- 
thtttir  more,  I  will  next  suppose  eighty  of  those  frames, 
previously  formed  aarcea'  he  plan  and  section,  figs.  2 

and  3,  lo  be  joined   |jy    1  ig  them    strongly  together, 

as  represented    in    |]^s,  2  1  with   half-inch  sheet-lead 

between    the    flatirhes ;    w  operation  should    be    per- 

formed on  the  bank  of  tr™  r  rather  below  the  level    of 

low  water,  in  a  situation  the  tide  may  have  free  ac- 

cess lo  it. 

If  then  the  ends  of  ibeu  tunnel- frames  so  joined  bet 
(when  empty)  close  stopp.  ith  strong  oak  plank,  and 
well  secured  so  as  to  render  :m  perfectly  water-tight,  a 
machine  is  formed  which  <  e  admission  of  the  tide  will 
float ;    as   may    he    proved  the   subjoined    calculation, 

which  for  greater  securi'«  not  include  the  convexity 

of  the  top.     At  spring-  erefore,  the  whole  may  be 

floated  to   the  renuiredsn  ,  and  by  additional  weights 

applied  sunk  in  its    prope  :.     But  in  case  of  any  irre- 

gularity in  its  descent,  or  iinevuiuess  of  the  bottom  pre- 
pared to  receive*!!,  ///  removing  those  additional  weights  it 
will  again  hconif  iitmjant,  when  the  necessary  remedies 
may  be  applied  and  obstacles  removed.  When  once  pro- 
perly placed,  by  turning  cocks  fixed  in  each  end  it  will 
soon  till  with  water  and  be  permanently  bedded. 

Cakttl.itMi)  nf  tli-  weight  of  this  tunnel  in  round  num- 
bers :— 

Cast-iron..     Cfyi-JO  cubic  feet ....  about  +,270  Ions. 

Lead 5(1(5 J78 

Oak HM __5 

Tons. .     4,4i3 
Water  displaced  I,&50,u00  cubic  feet  ...    5,162 

This  tunnel  will  require  to  sink  it  more  than    709 
Exclusive  of  the  convexity  at  top  estimated  at  60 

Total . .     76ff 

Wiifc 
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With  respect  to  the  manner  of  sinking  this  machine,  I. 

Eropose  I  hat  two  short  ropes  of  sufficient  strength,  with 
>ops  at  each  end,  should  be  passed  over  each  frame,  and 
slightly  secured  to  keep  them  in  their  places ;  that  when 
the  machine  is  floated  to  its  destined  situation,  (which, 
should  be  about  an  hour  before  low  water  at  the  lowest 
tide,)  anchors  and  cables  shall  be  in  readiness  to  secure  it 
in  its  place ;  and  that  thcu  a  number  of  boats  (suppose  160) 
shall  attend,  half  on  one  side  and  half  on  the  other,  each 
with  five  ton *f  of  ballast  conveniently  disposed  so  as  im- 
mediately to  hook  on  to  the  ends  of  the  3nort  ropes  before 
mentioned,  in  such  a  manner  that  one  end  of  the  tunnel 
shall  not  sink  before  the  other,  but  both  exactly  together- 
These  weights  may  be  so  regulated  as  occasion  may  re* 
quire,  should  there  appear  any  irregularity  in  its  descent; 
and  when  it  is  placed  as  desired,  and  water  admitted  to  fill 
it,  they  may  be  removed  altogether*.  The  whole  of  this 
operation  may,  I  am  pcrsuaaed,  be  effected  in  two  hours, 
that  preceding  and  that  following  ebb -tide,  if  every  pre- 
vious  arrangement  be  properly  made. 

This  part  of  tfie  tunnel  is  then  supposed  to  occupy  the 
space  from  b  to  c,  fig.  l,.  and  to  be  placed  so  as  that  the 
upper  surface  of  it  shall  be  nearly  equal  to,  or  rather  below* 
the  present  bottom  represented  by  the  waving  line.  After 
which,  by  piling  off  the  tide  from  low-water  mark,  the 
ends  may  be  finished,  as  on  dry  land ;  which  may  be  done 
either  by  a  continuation  of  the  same  frames,  or  by  arches 
of  masonry  or  of  brickwork,  as  may  be  judged  best.  It 
will  then  only  remain  to  open  the  communication  with 
the  middle  part,  by  removing  the  oak  planking  at  each  end, 
and  pumping  out  the  waicr;  when,  by  laying  a  sufficient 
quantity  of  ballast  so  as  to  form  a  road -way  clear  above 
the  lower  flanches,  and  restoring  the  banks  to  their  former 
state,  the  tunnel  will  be  immediately  ready  for  use. 

In  the  execution  of  this  project  a  situation  should  be 
selected  close  to  low- water  mark,  of  nearly  300  yards  in 
length,  inhere  it  would  be  necessary  to  lay  down  blocks  of 
sufficient  strength  to  support  the  great  weight,  and  upon 
which  the  whole  80  frames  may  he  screwed  together,  the 
level  of  which  should  be  at  least  1 .5  feet  below  that  of 
spring  tides  to  ensure  it>  floating  when  completed. 

It  may  be  objected  to  this  great  machine,  that  from  its 

*  Or  perhaps  the  sinking  may  be  conveniently  effected  by  merely  ad* 
mining  from  800  to  I (XX)  tons  of  water  into  the  tunnel,  a  pump  of  suffi- 
cient power  being  properly  secured  ?n  each  end  frame  to  pu-np  out  '200  or 
000  tons,  should*  it  be  found  necessary  to  float  the  tunnci  again. 

C  3  vast 
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vast  weight  and  great  length,  the  power  c 
each  joining  would  be  inadequate  to  hold  tl 
fectlv  together;  atid  that  in  case  of  accidi 
must  be  infallibly  lost,  as  it  would  then  hi 
remove  it  from  the  spot  on  which  it  wou 
sink,  or  even  to  separate  the  different  parts 
the  tunnel  formed  in  the  manner  propose 
jected  to  no  particular  force  whatsoever  at 
but  be  altogether  equally  home  up  by  the 
the  weights  necessary  to  sink  it  may  he  al 
applied  as  lo  ensure  its  regular  descent, 
form  of  the  whole  when  joined  as  above, 
the  top  and  rising  at  the  ends,  together  wi 
thickness  of  the  metal  at  the  bottom,  are 
particularly  favourable;  and  as  from  the 
bottom  it  is  sore  to  rest  on  a  soft  and  unifbri 
on  which  it  cannot  meet  with  any  object  ti 
partial  tearing, — I  conceive  the  danger  of  a 
remote,  and  the  strength  of  the  entire  sitffici 
besides,  trials  may  be  made  in  a  safe  situatjoi 

The  chief  difficulty  appears  to  me  to  be 
of  the  bed  of  the  river  to  the  depth  requi 
mode  of  effecting  this,  or  whether  it  would 
to  choose  another  situation  in  which  the 
might  be  found  sufficient,  I  leave  to  mon 
penenced  engineers  to  determine;  stating 
the  materials  nt  which  the  tunnel  is  to  be 
be  procured  tor  about  £4 4,000 ;  allowing 
additional  lo-  all  other  charges  incurred  in 
I  do  not  conceive  the  expense  would  excee 
^'66,000. 

I  beg  leave  further  to  add,  that  if  it  Ghoul 
enlarge  th.s  tunnel  sn  as  to  afford  a  foot- p: 
to  the  space  allowed  lor  two  carriages  to  pi 
it  may  safely  be  done  by  giving  it  six  more 
making  altogether  24  feet  between  the  int* 
and  in  order  to  afford  it  still  greater  streng 
this  case  omit  the  interior  lateral  flanches,  at 
•.here;-!,  apply  plates  of  cast-iron  of  three  c 
thick,  the  lull  ticiuht  of  the  sides,  to  extend 
die  of  one  fr.nne  to  that  of  the  next,  to  be 
number  of  the  same  kind  of  screws  to  the  si 
adjoining  fr.inns,  with  sheet-lead  between  at 
coveroig  the  joint  inside.  This  would  gi 
great  additional  strength  without  much  i 
weight,  besides  that   it  would  leave  nearly  a 
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free  spaoe  inside ;  the  increase  of  expense  on  this  account 
would  not,  I  suppose,  much  exceed  twelve  or  fifteen  thou- 
sand pounds,  in  addition  to  that  before  stated. 

I  am,  sir, 

Your  obedient  humble  servant, 

Bath,  June  1810.  \\T.  CaULFIELD  LENNOX. 


VI.  Six  Theorems,  containing  the  chief  Properties  of  all 
Regular  Douzeave  Systems  of  Music ;  with  Twelve  Co- 
rollaries thence  deduced,  showing  others  of  their  Relations  $ 
and  Thirteen  fkholia,  containing  the  Temperaments  of  as 
many  Systems,  calculated  thereby.  With  Remarks.  By 
Mr.  John  Farby. 

.    To  Mr.  TiUoch. 

Si*,  1  am  much  pleased  to  observe,  that  at  length  a  be* 
ginning  has  been  made,  at  publishing  tablet  of  the  Beats 
in  15";  made  by  the  72  concords  in  different  system*  of 
Musical  Temperamentt  by  your  new  correspondent  Mr. 
C.J,  Smyth,  of  Norwich,  in  your  last  Number,  who  will, 
I  hope,  persevere,  and  give  us  tables  of  many  other  systems; 
accompanied  by  such  critical  remarks,  on  their  comparative 
merits  and  defects  in  practice* as  be  appears  well  qualified 
to  make,  either  in  your  Magazine,  or  in  the  separate  work 
which  he  has  announced  on  the  subject* 

Some  time  ago,  I  had  thoughts  of  preparing  a  work  on 
Harmonics,  perhaps  as  a  kind  of  supplement  to  Dr.  Robert 
-  Smith's  justly  celebrated  work ;  but  the  prospect  being  now 
rather  distant,  of  my  being  able  to  find  leisure  to  complete 
this  design,  lam  induced  by  the  above  paper  of  Mr.  Smyth 'a, 
and  the  publication  of  a  small  work  on  Harmonics,  by  Mr. 
J.  Marsh  of  Chichester,  to  transcribe  from  my  papers  some 
Theorems,  showing  the  properties  of  regular  douzeaves,  or 
of  such  systems  .of  twelve  notes  in  the  octave,  as  have  all 
their  fifths  alike  tempered,  except,  that  between  *G  and 
b£,  when  there  is  a  bearing  fifth  or  quint  wolf:  but  first  I 
beg  to  make  a  few  remarks. 

In  douzeaves,  or  systems  of  twelve  notes,  there  are  ge- 
nerally 16  wolves  or  tempered  concords,  differing*  from 

•  Wolves,  taken  in  their  general  sense,  are  not  always  larger  than  the 
temperament*,  but  may  be  equal  to  them,  as  happens  throughout  the  iso- 
tonic or  equal  temperament  scale,  and  may  even  be  less  than  their  re* 
spectivc  temperament*,  in  some  cases,  as  in  scholia  1  and  7 :  they  are,  in 
net,  the  places  in  the  douseave  or  other  defective  scales,  where  the  resulting 
intervals  or  unavoidable  inequalities  fall,  and,  as  such,  are  very  important 
to  be  known  and  attended  to  by  the  composers  of  music,  to  be  performed  in 
suchscaies, 
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the  temperaments  proper  to  the  six  several  concords  re- 
spectively. 

In  recultir  •hitztavet,  none  of  these  wolves  occur,  in 
any  of  the  six  cmicords,  upon  any  of  the  four  middlemost 
key-note?,  viz,  G,  1),  A  or  E  respectively. 

C,  F,  LD  an  J  L.E  have  no  wolves  in  their  major  concords 
(i  e.  the  111,  V  or  VI  upon  them,  re- 
spectively.) 

B,  *F,  »C  and  *G  have  no  wolves  in  their  minor  con- 
cords (i.  e.  3d,  4lh,  or  6th.) 

Whence  it  follow  3  (se<~  r*~.  Smith's  Harmonics,  Plate 
XIX,  p.  16»,  -id  edit.)  th"  najor  Keys,  modulation  can 

lie  made  from  C  by  »s,  ;h  the  keys  G,  D,  A  and  E 

without  false  concords  orw-  3;  but  if  we  proceed  further 
bv*s,Bhasa  false  III,  »F  its  III  and  VI  false,  *C  has 
its  III  and  VI  false,  ar  las  its  V,  III  and  VI  false, 

which  last  chord   Mr.  f  calls  the  wolf,  by  way  of 

eminence,  p.  -150  of  last  e. 

And  in  major  keys,  ti  on   can  alio  be  made  from 

C  by  lis,  through  F,  bB,  i  ,  and  no  major  wolves  occur, 

(vet  bE  lias  a  false  4th) ;  '  n  proceeding  further  to  bA 
(or  iC)  its  V,  111  and  V»  rise,  as  above. 

In  minor  Ktys,  mod-  can  he  made  from  A  by  *s 

through  E,  B,  vF,  *C,;  without  any  minor  wolf  (yet 

*G  has  a  false  Yih), but  eeding  further  to  »D  (or  bE), 

its  .lih,  3d  and   filU  are 

Ar,-.!  in  miii'-r  keys,  r  ition  can  also  be  made  from 

\  bv  1  ■■  through  D  and  G,  without  any  false  concords  or 
wnlve-  :  but  mi  continuing  thus  lo  modulate,  C  has  a  false 
fi;li,  I'  li.i-  its  SJ  and  (lih  false,  bB  its  3d  and  6lh  false,  and 
hF.  ;nr  <DJ  !ia>  its  -ah,  3d,  and  6th  false,  as  above. 

The  -,-■;  fid' ■:  Aing  Theorems,  express  in  terms,  of  the 
fi.ieti  nis  and  i  (either  proper  or  improper)  of  the  small 
int.  rva!-  N  i:\1-11  ;ui-!  most  Minute*  or  X  and  m,  all  the 
uinpu-unu'.ts  ..m!  mdves  of  the  72  concords,  in  any  re- 
ji.k.r  douzea.'e  .  :n:d  whence,  such  temperaments  can 
ic.iiitU   hu  ui!.  .i'..xi\-d   lor  any  proposed  system,  or  the  va- 

,  "Mm!  ;i,i  !  k  >i]]p:iid:  and  by  means  of  other  theorems, 
ilu  Le^i-  e.iii  \k-  v  il.idated  from  such  temperamenis,  in 
i_ni:>  1.1   1  and  in.     1  ti  the  article  beats  in  the  "  Edia-> 

•  ; ■;     . .  !  \w  :ii.  p.  142,  and  engraved  table,  pine  V. 

burgh 
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butgh  -Encyclopedia,"  such  a  set  of  Theorems  will  shortly 
be  given,  with  examples  of  the  use  of  each,  as  #UI  perhaps 
supercede  the  necessity  of  publishing  them  in  your  Maga- 
zine. 
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Corollary  i.  The  sum  of  the  11  temperaments  of  tht 
minor  fourth,  and  its  wolf,  is  constantly  192  +  m,  as 
observed  above. 

Corollary  3.  The  sum  of  the  8  temperaments  and  4 
wolves  of  the  major  thirds,  is  842  +  8m,  or  four  en- 
harmonic Diesises. 

Corollary  4*  The  sum  of  the  8  temperaments  and  4  wolves 
of  the  minor  sixths,  is  —842  —  8m*  as  above. 

Corollary  5.  The  sum  of  the  9  temperaments  and  3  wolves 
of  the  minor  thirds,  is  —  90S  —9m,  or  three  Semitones 
minimum. 

Corollary  6.  The  sum  of  the  9  temperaments  and  3  wolves 
of  the  major  sixths,  is  §62  +  9mt  as  above. 

Corollary  7.  The  sum  of  the  temperaments  of  the  minor 
third  and  of  the  major  third,  is  equal  to  the  tempera* 
Bient  of  the  fifth. 

-r,       3r— Hi      115— 4r        —r      _      _ 

Ft>r  + r= ,  the  first  part  of  the 

MS  s    '  r 

temperament  of  the  fifth,  and  so  of  the  latter  part.— 
(See  Dr.  Smith's  Harmonics,  cor.  6,  p.  42.) 

Corollary  8.  The  sum  of  the  temperaments  of  the  fifth 
and  of  the  major  sixth,  is  equal  to  the  temperament 
df  the  major  third. 

-      — r    ,    115— 3r        in— 4r        .       —  t        u—3t 

For m= 2 ;  also h 

s     '        s  s  u  u 

tt— 4/  1U— 4r       B    ti—4/  . 

*= m,or X  + m,  as  in  theorem  3. 

u  s  u 

(See  Dr.  Smith's  Harmonics,  cor.  8,  p.  43.) 

•. 

Corollary  9.     The  difference  between  the  wolf  and  the 

temperament   of  each  of    the  six  concords    respec- 

12r— -125           12/— ir 
tively,  is  the  same,  viz. — — X  +  m,  and  is 

what  Dr.  Smith,  at  pages  1 60, 933,  &c.  calls  the  Diesis  ; 

it  is  the  difference  between  adjacent  flat  and  sharp 

notes,  as  between  *D  and  bE,  *A  and  bfi,  Sec.  p.  103. 

_     llr— 125        — r       12r— 1^5^        ,  11/— u       —/ 
For — =b — =-2,  and — — 

5  5  s  u  u 

12*—*       .      .     ce.        A1       8r— 5         ll5-4r 

=» hk  in  the  fifths.   Also. —  ,«e 

«         *  *     s  s 

12r— 125  ,    8/         «— 4/        12/— «         .      . 

2.  and  —  — = m.  in  the  na« 

5  '  8  U  H  ' 

jot  third,  as  before,  and  so  of  all  the  others* 
<  Corollary 
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Corollary  10.     The  minor  Umma  of  Dr.  Smith,  p.  SSS, 

or  the  value  of  a  sharp  or  a  fiat,  is,  " X  +  f  + 


Su—7t 


5fi-l4Q6s— Jr 


;  or,  without  f  *,  we  have  — 

5-0l36u-7/ 
— m. 

As  is  easily  deduced  from  my  theorems  above,  by 
the  process  in  page  1.58,  of  the  Harmonics.  As  is 
also  the  following, 

Corollary  1 1,    The  major  Limma  of  Dr.  Smith  is  Z 

46U(*5,-f-5>- 
l  f,  we  have 2 


Corollary  12.      The  mean 


Stems,  is 
fwchavt 


1 04-23991 


By  multiplying  these 
haps,  exceed  your  limiti 
for  the  present  with  the  f 
of  the  theorems  and  core 

Scholium  l .     If  a  douzei 


of  regularly  tempered  sy- 
,     Qlt— 2(  .  . 

-J m  ;    or,  without 

Q0172U  —  2I 
+  - m. 

Corollaries,  I  should,  per- 
st  therefore  content  myself 
:,  as  particular  applications 
thove,  viz. 


cquired,  in  which  the  fifths 
shonlil  be  perfect,  we  have  by  theorem  1, f =0; 


which  co 

and    ■-   an 

the  fifth 


till  be  answered,  if  r  and  t  each  =  O 
=  +  1 ;  which  values  substituted  in 


mjlii  to  do,  by  cor. . 
,  _    ll*-4r 


—in  gives  11  2 
+  tu  or  c,  a  m  ijor  comma,  as  the  sharp  temperament 
of  each  major  third  in  tins  system  ;  also  in  theorem  6. 

—2  -f-  m  gives  lll  +  morc,  as  the  sharp 

iy  ,|i-  fi  i^ii  lutit-n  ■  f  |  .late  V  in  your  28th  volume,  and  of  a  more  ex- 
i  ii!>  p  ■■!  Ii.:. : -.  jl-..  i:  .  .i|ifjr«,  ihat  the  number  of  Is,  always  eiceeds 
,inl<fr  ,.f  ;„•.  ,,,  ,..,„,  t-rtwceo  those  of  12\5  :  I  and  IO-:  1  (thoteof 
f:  Bjt  in.  !!:„](.•  —,mn  and  its  aliquot  parts,  most  friquently 
-mi'  in  ii-iijir'  i  :.  -..: ..  '  ',.ie  adopted  its  ratio  of  11  i  1,  and  tlius  find 
■W"    '    ■'"    ■  ■■    ■'    "hich  equation,  the  latter  onei  in  cor.  10.  H 

:  ««■  uuta.tH.i  ten*- 
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temperament  of  the  major  sixths;  which  last  tem- 
peraments prove  the  same  as  they  must  do,  to  fulfil 
the  conditions  of  cor,  8.  * 

Though  the  fifth  wolf  is  here  so  large,  the  Illds  and 
Vlthtf  wolves  are  each  2  only. 

This  system  approaches  very  near  to  that  of  Mer- 
cator,  wherein  the  octave  is  divided  into  53  equal 
parts,  and  where  —•0350942  is  the  flat  temperament 
of  the  fifth.  See  M.  Sauveur's  general  table  of  tem- 
pered systems,  Mem.  de  l'Acad.  1711,  l6mo.  p.  416. 

Scholium  2.     If  a  douzeave  be  required,  in  which  the  ma- 
jor thirds  should  be  perfect,  we  have  in  theorem  3 

U*—4r  r        11       t      *— 4* 

=s  o.  or  1  ls=4r,  whence  —  =  — ;  also  — — 

*  '  J  s        4  '  u 

sO,  or  u  =fe  4/  "and  — ^t*  whence  it  appears,  that 
the  fifth  is  to  be  flattened  —2  +  —m,  or  — c;  and, 

^»  ^m  ^J 

by  substituting  the  above  values  in  the  wolf,  the  same 
appears  to  be  2 12  +  2m,  as  in  cor.  3 ;  and  by  the  same 

in  theorem  6,  we  get  —  2  +   -j-m,  or  —  c,  the  sharp 

temperament  of  the  major  sixth ;  the  same  with  that 
of  the  fifth ;  see  cor.  8. 

This  is  the  Mean  Tone  system  of  Salinas,  Zarlino, 
Aretinus,  &c.  Dr.  Smith's  Harmonics,  p.  36, 4 1 ,  &c. 
wherein  the  adjacent  flat  and  sharp  notes  are  distant 
212  -f  2m,  or  an  enharmonic  Diesis,  as  appears  by 

substituting  the  above  values  of  7-  and  —  in  cor.  9. 

S  8 

It  is  also  nearly  the  same  with  a  division  of  the 
octave  into  lis  equal  parts,  (see  M.  Sauveur's  table 
above  quoted),  wherein  —2*82902  is  the  flat  tempera- 
ment of  the  fifth;  — c  above,  being  —  2*731 9§fS«  - 

Scholium  3.     If  a  douzeave  be  required,  in  which  the  major 

sixths  should  he  perfect,  we  have  in  theorem  6, 

s 

.             r         11        .        tt— 3/ 
=  0«or  ll5=3r,  whence  —  =  -— :  also =r  o. 

3  s         3   3  u  9 

or,  u  s  3/;  whence  —  a  — ,  and  —2  +  -  m,  or, 

-— c,  is  here  the  flat  temperament  of  the  fifth  x  and  by 

sub- 
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substituting  the  same  in  the  wolf  we  gi 
as  in   corollary  6;  likewise  in  theorer. 

—  2  +   „  m,  or  —c,  the  sharp  tempe 

major  third  also,  as  is  consilient  with 
Kid  and  Vih  wolves  are  here  each  9S-J-X 
Harmonics,  p,  42.) 

This  sysiem  approaches  very  near  lo 
the  octave  into  19  equal  parts,  where 
the  flat  temperament  of  the  fifth,   (Dr 


35 


monies,  p.  158,  makes  it  - 

or—  3*695  5S) ;   —  -c  above,  is  —3*6 
M.  Sauveur's  table. 

The  cases  of  equality  of  lemperamenl 
III  and  VI,  and  between  the  V  and  VI 
red,  in  schol.  I  and  3,  I, proceed  to 

Scholium  4.     If  a   douzeave  be   required, 
major  fifth   shall  be  as  muck  tempera 
■major  sixth  is  sharp  ;  from  theorems  l  ; 
— r       111— 3r  . 

—  _  __ — .j  or  iisss  sr;    whence  - 


s=  ,  or  H=2(;  whence  —  =  ■ 

II  u  v 

+  -m,  or— c,    is   here   the  temper! 

fifth  :  and  by  substituting  this  value  in  1 

have  ----£  -+-  Ym'  or  Tc*  *°r  l^e  lei 
the  major  sixth  also.  The  V  and  VI  wi 
each  48±£  +  4£m. 
Scholium  5.  If  a  douzeave  be  required,  in  w 
fifth  shall  he  as  much  tempered  fiat  as  ti 
'is  tempered  fiat ;  from  theorems  1  an 
_,■        4r—  id  ,  r 

—  -=——,  or  irallj;  whence  — 

-'         4'-"  „  u  ' 

__  = or  5tx=u,  whence  —  =  ■ 

H  —  m,or  — c,  is  here  the  temperamen 
and  by  substituting  this  value  in  theore 
— £  +  --  m,  or  — c,  for  the  flat  temp 
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major  third  also:    the  temperaments  of  the  major 

22  2  2 

sixths  being  —X  +  -ym,  or  —  c. 

This  is  the  system  of  Mr.  John  Holden,  since  me- 
tamorphoaed  into  an  irregular  douzeave  in  the  article 
Monochorea  Enc.  Brit.  3d  edit.  vol.  xii.  p.  240,  and 
into  a  still  different  one,  by  the  Rev.  Mr.  Hawkes.  (See 
ypur  xxvitb  volume,  p.  17 1,  and  xxxth  volume,  p.  5.) 

It  also  approaches  near  to  M.  Sauveur's  system  of 
43  equal  parts  in  the  octave,  (see  his  general  table 
above  referred  to)  wherein  —  2*11772  is  the  flat  tem- 
perament of  the  fifth  i  -r-c  above,  being  —  8*3015732* 

One  other  case  of  this  kind,  vis.  where  the  major 
thirds  are  tempered  flat  as  much  as  the  major  sixths 
are  tempered  sharp,  will  be  found  to  arise  from  dif- 
ferent considerations  in  scholium  11. 

Scholium  6.  If  a  douzeave  be  required,  in  which  the  tem- 
perament and  wolf  of  the  fifth  shall  be  equal,  we  have 
from  theorem  I,  —  rsiir— l8i,or  Israeli,  whence 

—  «  —  :  also  — /  =  llf— «,  or  18/ set*,  whence  — 


ae  — ,  and  X  +  -j^m,  or  ^-c,  is  the  flat  tempera- 

ment  of  the  fifth,  in  this  case :  and  which  substituted 

in  theorem  3,  either  for  wolf  or  temperament,  gives 

2  7 

72  +  -5-m,  or  ~r-c,  the  sharp  temperament  of  the 

3 

major  third;  also,  in  theorem  6,  gives  82  +  — m, 

or  —  c,  the  sharp  temperament  of  the  major  sixth. 

This  is  the  Isotonic  or  Eaual  Temperament  System  of 
Mersennus,  &c.  called  by  Mr.  Marsh  and  others,  though 
improperly,  the  Equal  Harmony  System  (see  scholium 
10).  See  vol.  xxix.  p.  347 :  see  also  Dr.  Smith's  Har- 
monics, p.  1 58  and  1 67.  In  the  latter  page,  however,  the 
temperaments  of  the  Vth,  Vlth  and  Hid  are  mistakenly 

said  to  be  — •  —  and  -rr~«  instead  of  — « —  and  — 

of  a  comma,  as  they  are  above,  very  nearly. 

Scholium  7*  If  a  douzeave  be  required,  in  which  the  several 
wolves  shall  differ  from  their  respective  temperaments, 
by  the  least  known  Interval  or  most  Minute  (m) :  we 

hare 


Temperaments  of  different  musical  Systems'. 

I2r— 12* 


'•yUemS. 


have  from 
whence   - 


ollary  g, 

,  ;  also,  - 


-1, whence  --  =  - 


Bv  which  we  nblaiii  in  theorem  i,  —2  as  ihe  flat  lem- 
petameut  of  the  lifths,  and  —2  — m  its  flat  wolf:  also, 
in  theorem  3.  we  gel  72  +m  the  sharp  temperaments 
of  the  major  thirds,  and  72  their  wolves ;  and  by  theo- 
rem 6,  we  obtain  82  +  m  the  sharp  temperaments  of 
the  major  sixths  and    62  their  wolves. 

Tliis  is  my  Equal  Temperament  System,  whose  tem- 
pered tilth,  and  consequently  all  its  other  intervals, 


can  be  lulled  o 
only,  viz.  5  4thfl  — 
xxviii.  p.  65);   such 
far  as  bA  and  down* 
which  notes,  the  » 
calculated  by  Mr. 
volume,  belong  in 
strict  Isotonic  abo 
would  be  imjiercep 

Scholium  S.  If  a  douzi 
of  the  temperament 
their  wolves  as  li  to 

have  from  theorem 


'y  means  of  perfect  intervals 
-IlI  =  V-2.  (See  vol. 
j  to  he  upwards  from  C  as 
om  c  as  far  as  bE,  between 
in,  will  result.  The  teats 
at  page  45S  of  your  last 
its  system,  and  not  to  thd 
the  difference  in  practice 
reen  these  two  systems. 

>quired,  in  which  the  ratio 

e  major  thirds  shall  he  to 
that  is,  or  as  b  to  14,  wc 


5s,  or  139s  =  96r,  and 


whence  1M$— 5Cr« 

.■33        ,  a— At       6« 

=      -  ;   also,  ns  5  :  14  i :  — - —  :  — ,  whence  14a  — 

567  =4(H,or  }4n  =  g6tI  and — =  -~:and 5^~  — 

'-in  is  the  flat  temperament  of  the  fifth,  which  sub- 
stituted in   the   llrst  theorem  gives  — 99-2  4-  ~m, 
b-  32       T   48       ' 

lr,  M.ir-li.  .i-  iii'iiii';  tin;  true  major  tlii rd  to  be  IS  degrees  or  parti, 
tl.t  i,,u|,Mt;  .11  ...In-  --49J,  and  tlic  wolf  or  "  extended  third,"  (a* 
.-ttliin  ctll-  r  In  iv -~>l ;  pari-;:  in  the  system  uliiuh  he  most  ap- 
.;  I  1 1 1*. u  [.■!<.■  Britt  ilic  icessof  these  above  the  [lid, at  giving  the  ratio 
ii  nni.rih-u-m  ii ul  «..if, in  order  tocibuin  tin-  value*  ofliia  notes  in  my 
m-.  It  i-  imt  linmiiT  clear,  that  such  is  nacily  his  meaning;  since, 
jinjf  k— iii.iri!  1.  rl,e  measure,  of  the  oriaut,  the  values  of  ihe  major  third 
1  -Ju'  *  *  i.in  he  in >  cither  than  48-38921,  &c.  and  5- 133378,  Sc.  or 
n.i.l;  in  (In  r.iii.i'  hi  HISS,  197J  and  21Si  and  it  is  not  ptssiblefor 
I  u  truli  ti>  ti  ji.-'.'.-L'iii  i!ie  nijjar  third  anil  die-is  in  inch  sciave,  or  la 

the 
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the  sharp  wolf.  In  theorem  3,  we  get  the  sharp  tempera- 

3  5 

ment  of  the  major  third  =  4-- 2  +  — m,  and  its  wolf 
=  12—2  •+•  -fi-m.  And  in  theorem  6,  the  sharp  tempera- 
ment of  the  major  sixth  =  6—2  +-r^ni.  and  its 

J .  32  10 

ir        20       .      21. 

32  16 

This  is  Mr.  J.  Marsh's  approved  method  of  tuning 
a  douzeave.     Theory  of  Harmonics,  page  1 3. 

The  system  nearest  to  this  of  any  which  I  remem- 
ber to  have  met  with,  is  that  of  a  division  of  the  oc- 
tave into  67  equal  parts,  (see  M.  Sauveur's  table  above 
referred  to),  where  —  I  "764552  is  the  flat  temperament 

of  the  fifth,  which  here  is —1*65742;  and  the  same 
differs  considerably  from  the  other  system  recom- 
mended by  Mr.  Marsh  page  18,  which,  perhaps  after 
the  example  of  Dr.  Smith,  he  has  borrowed  from 
a  M.  Hcnfling  without  acknowledgement.  See  my  10th 
scholium. 

By  Dr.  Smith's  Harmonics,  2d  edit.  p.  84,  prop.XJ, 
latter  part  of  cor.  3,  "  when  the  bases  and  neats  (of 
two  tempered  consonances)  are  the  same,  the  tempera- 
ments have  ultimately*  the  inverse  ratio  of  the  major 
terms"  of  the  perfect  ratios  of  these  consonances. 
Whence 

Scholium  9.  If  a  douzeave  be  required,  wherein  the  fifth 
(■§■)  and  the  major  third  (£)  to  the  same  base  shall  beat 
equally  quick,  the  former  flat  and  the  latter  sharp ;  we 

have  from  theorems  I  and  3,  as  5  :  3  : :  — : • 

7  s  s      7 

whence  55s— 20r=  — 3r.  or  5bs  =  23r,  and  —  =  -— ; 

'  s         23 

_/        a— At        , 

also,  5:3:: : ,  whence  5a—  20/=  —3t, 


•  The  ultimate  ratios  are  in  these  cases,  very  near  to  the  exact  ratios : 

5 

thus  in  scholium  9,  — c,  or  2-S9S0 132,  results  from  the  ultimate  ratios ; 

^%> 

the  true  temperament  being  2*3936932,  as  derived  from  the  length  of  string 
I  of  the  Vth,  in  the  equation  4f*— /*=§;  the  difference  being  leu  thaa 

7 
■  _th  of  a  X,  an  interval  altogether  imperceptible  in  practice. 

Vol.  38.  No~\47.  July  1810.  D  '     9T 
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t  5  55  5 

or  5m  =  23/,   and  —  =— ;  and   —2  +  — m   or 

5 

— ■  c  is  the  flat  temperament  of  the  fifth.     In  theorem 

3  17 

3,  we  get  1 8  —2  -f  -^rm  the  sharp  temperament  of 

12  22 

the  major  third ;  and  in  theorem  6,  20><£T.2  +  1  ^5°* 

the  sharp  temperament  of  th^  major  sixth. 

This  is  the  system  for  defective  scales  which  Dr.  Smith 
describes,  and  recommends,  pages  219,  215,  189»  2H, 
and  212:  and  of  which  Mr.  Atwood  has  (but  without 
acknowledgement)  given  the  lengths  of  strings  in  his 
"  Rectilinear  Motion,  &c." 

A  system,  wherein  the  octave  is  divided  into  7* 
equal  parts,  to  be  found  in  M.  Sauveur's  table,  and 
where  the  temperamer/t  is  V— 2*38382,  differs  but 
very  little  from  V-~2#3930122  in  this  system. 

Scholium  10.     If  a  douzeave  be  required,  wherein  thejiftlt 
($)  and  the  major  sixth  (£)   shalt  beat  equally  quick, 
the  former  flat  and  the  latter  sharp:  we  have  from 

theorems  1  and  6,  as  5  : 3  :  :  —  :  •  whence 

'  s  s      ' 

•*  -     r         55       . 

55s  —  \5r  =  3r,  or  55s  =  I8r  and  —  =  —5  also,  as 

t      u— 3* 
5:3::  —  :  ,  whence.  5**— 15/  =3<  or  5*  =  18/ 

j     t  5  ,1  5  5       .      ,      „ 

and  —  =  — ;  and  3-^2  +  y^m  or  —  c  is  the  flat 
temperament  of  the  fifth:  which  in  theorem  33  gives 
™2  — Q-m  or  -c,  for  the  flat  temperament  of 

%s  2s  %s 

the  major  third :   and  in  theorem  6,  gives  -^-2  + 

—T-m  or  --c,  the  sharp  temperament  of  the  sixth. 

This  is  the  famous  System  of  Equal  Harmony  in 
3  octaves,  invented  by  Dr.  Robert  Smith.  See  his 
Harmonics,   pages   216,    igi,  206,   21 1,    tl4,    &c. 

And  differs  but  little  from  M.  Henfling's   system, 

,     (Mem.  de  PAcad.  171 1,  l6mo,  p.  408),  wherein  the 

octave  is   divided  into  50  equal  parts,  as  Dr.  Smith 

shows  in  his  Harmonics,  p.  157,  and  states  its  fifth  to 

be 
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be  flattened ^c   —  — c  or  — -7-  c,   which   is 

j  4  37  148   * 

5 
— 3*049662;  or  more  correctly  it  is  —  3-0481 12;  —  c 

18 

being  —3*057742  in  the  system  of  this  scholium. 

Scholium  \  I.  If  a  douzeave  be  required,  wherein  the 
major  third  ($)  and  the  major  sixth  ($)  shall  beat 
equally  quick,  the  former  sharp  and  the  latter  flat ; 

we  have  from  theorems  3  and  6,  as  5  :  5  :  : : 

— •  whence  lis— 4r  =  3r  — 115  or  22J  =  7^and 

s      ' 

r  22        .  .     „        tf-4*      3t-u 

—  =  ---;  also,  as  5  :  5  :  : :  ,     whence 

s  7   '  '  u  u     J 

t  2  22 

u  —  At  as  3t  —  u  or  %u  =  It  and  —  =  — ;  and  — -2 

*         7  7 

+  — m  or  -— c   is  the   temperament    of   the   fifth. 

Which  in  theorem  3,  gives  — —  2  —  —  m,  or  — c, 
the  flat  temperament  of  the  major  third ;  and  in  theo- 
rfe/h  6,  gives  -—2  +  — ra,  or  — c,  the  sharp  tem- 
perament of  the  major  sixth*. 

This    is   the    system    which    Dr.  Smith    barely 
.  mentions    at     page  220,    011    account  of    its    dif- 
fering so    little   from    equal   harmony,    in    my  last 

5  35 

scholium;    wherein  — -  or  -7^5 c    is    the   tempera- 

2  36 

ment  of  the  fifth,  which  here  is  — ,  or  — -  ;   the  dif- 

*  7  120 

ference  being  only  the  T^-th  part  of  a  major  comma  or 
•0873642:  also  ~-  or  ^--,  and  -—  or  -g~,    have     a 

2 

difference  of  -gr-c,  or  '349462,  but  little  more  consi- 

17  1 

derable,  in  the  major  thirds ;  and  -g-  or  -rr->  and  — 

or  —  have  a  difference  of  —  c,  or  '262092  in  the 

major  sixths. 
This  system  differs  more  from  that  of  M.  Henfling; 

*  Menttentdjby  Dr.  Robison,  Sup.  Enc.  Brit.  3d  edi*.  ii.f62. 

D  2  (see 
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(sec  Sauveur's  table  above  referred  to)  than  the  lasr, 
since  —  c  =  —  3-1451S,  and  in  his  system  — 3-0481 1£ 
is  the  temperament  of  the  fifth. 

Scholium  12.     If  a  douzeave  be  required,  wherein  tfie  mean 
Tune  thenvf'is  to  its  major  Limma  as  5  In  3,  we  have 

„     .                 .                               104-2002*— 2r 
from  corollaries  1 1  and  12,  as  5  :  3  :  : — ; 


40-l-ip,6.  +  5r 


6r,  or  82L149Cf  =  F " 

Q-C2J2H  —  It 

25f  =  27'09lGa  —  6 
-7-0136 

temperament   of  tb- 

This  is  the  sy 
Smith's  llarmoni 
'i-2\,  &c.)  whose  ' 

lated  by  Dr.  Smithy 

2-u,519£ ;   mine  al 
The  octave  herb, 
equal    par 


hence  230'7-JBOs  +  S5r  =  3ia-6976*  — 


— — ,  whence  20-06BOm  + 

•0136;*=  —  31(  and  —  = 

7TJI36  .         _ 

—  —r, — m  1S  lne    flat 

il/.  Huygens.  (See  Dr. 
ea  158,  ifiS,  13],  208, 
lent  of  the  fifth,  as  calcu- 
[1  53 

rC+TT5Cor---c>    = 

g  about  2-6518S. 
>osed  to  be  divided  into  31 
eur's  table  ;  Mr.  Ambrose 
U...ren,  in  l7'-3]  pretenaed  to  the  discovery  of  this 
sysieiu.     Su  Monthly  Magazine,  vol.  tux,  page 4 1 3. 

Scholium  13.     IF  a  douzeave  be  required,  wherein  the  mean 

/'-.;/(  i.'u  rt-oj'  ii  to  its  major  Limma  as  9  to  3,  we  have 

,,     .  ,  104-2002^—  1r 

From   eorollarics   1 1  and  12,  as  9  :  5  :  : — : 

4U-!.1n(i.v4-Ji- 

-.— -,  whence  415'3464s4-45t-=">2I-4<)60s— 


3C-1224H  '  45'  =  45*1360tt—  lOf,  or  9'0136u=59f  and 
'    _    i,mw>  .         -    _    1061496      _    90136 
u    ~        55        '     a"       ™  55  55       m     1S 

liie  flat  temperament  of  the  fifth,  =  — 1*53132. 
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This  system  answers  to  a  division  of  the  octave  in- 
to 55  equal  parts,  and  according  to  the  papers  of 
M.  Sauveur  in  the  Memoirs  of  the  Parisian  Academy, 
for  1707  and  1711*  it  was  the  system  used  by  the 
Musicians  of  Paris  at  or  previous  to  that  time.  See 
his  general  table  of  tempered  systems  above  referred  to. 

I  am,   sir, 

Your  obedient  humble  servant, 

Westminster,  July  11,1810.  Jm  Ya  R BY, 


VII.  Report  on  the  Memoirs  presented  to  the  Society  of 
Pharmacy  at  Paris,  in  consequence  of  the  Prizes  offered 
in  the  Year  I8O9.    Extracted  by  M.  Bouillon   La- 
grange from  the  full  Report  drawn  up  by  Messrs. 
Nachet,  Derosnb,  and  Valleb. 

vJf  nine  memoirs  sent  to  the  Society,  two  have  particu- 
larly fixed  the  attention  of  the  committee.  They  were 
written  in  answer  to  the  following  question : 

"To  prepare  the  acetate  of  potash,  so  as  to  obtain  it  white 
and  saturated,  without  employing  radical  vinegar,  and 
without  having  recourse  to  fusion  ; — to  point  out  which  of 
the  two,  the  acid  or  the  alkali,  gives  it  the  colouring  prin- 
ciple." 

Hie  first  memoir,  with  the  motto  Ex  cognitis  incognita, 
is  written  with  great  precision. 

The  author,  after  having  ascertained  the  advantage  which 
would  result  from  obtaining  this  salt  in  all  its  purity  by  a 
simple  and  oeconomical  process,  begins  by  inquiring  from 
whence  the  colouring  principle  arises:  It  cannot,  he  says, 
be  owing  to  the  alkali,  when  it  is  considered  that  the  fusion, 
of  the  acetate  of  potash  renders  it  insoluble,  and  that  the 
heat  requisite  for  this  fusion  is  not  so  strong  as  that  which 
is  necessary  for  the  preparation  of  any  given  potash ;  and 
on  the  other  hand,  it  cannot  be  essential  to  the  acetic  acid, 
when  radical  vinegar  is  capable  of  instantly  furnishing  a 
colourless  salt.  Consequently,  this  colouring  principle 
must  be  a  foreign  substance  contained  in  common  vinegar, 
and  which  may  be  introduced  into  it  in  distillation.  But 
this  same  principle  i3  less  volatile  than  the  acetic  acid, 
since  distilled  vinegar  leaves  a  residue  of  it  if  we  evaporate 
it  a  second  time:  it  is  not  very  soluble  by  itself,  and  it 
cannot  be  dissolved  except  by  the  addition  of  acetic  acid, 
since  it  is  precipitated,  at  least  in  part,  when  we  saturate  the 
latter  by  potash :  and  finally,  it  has  been  ascertained  that 

P3  it 


hi 


Apr,, 

vegeto 


on  the  Memoirs  presented 

nimal  nature,  either  from  I 
placed  un  hot  coals,  or  t 
:h  upon  distillation  funds 
ired  with  distilled  vine, 
give  the  same  sail  prepar 
the  author  concludes  that  i 
urs  ilie  acetate  of  potash  i 
tut  of  common  vinegar,  c 
lore  or  less  altered  by  this  < 
tiiia  colouring  princip 


it  is  of  a 
it  exhales 
of  ammonia  win 
of  potash  prey 
which  does  not 
vinegar:  whence 
ciple  which  cnlr 
part  of  the  fern 
distillation  ami  r 
Independently 
the  constitution  of  cojnnion  vinegar,  the 
memoir  mentions  another  still  more  capa 
the  acetate  of  potash  look  brown  :  this  is  thi 
oil  with  which  the  vinegar  is  charged  when 
is  carried  too  far.  He  further  says,  that  tb: 
be  coloured  bv  the  oxides  of  iron  and  of  n 
tained  in  the  alkali,  or  by  the  metallic  uten 
preparation:  but  this  colour  being  merely 
may  avoid  it  entirely  by  using  a  pure  potasl 
tin  or  porcelain.  We  must  therefore  adli 
ment  and  the  cmpyrciiraatic  oil.  The  folio 
are  given  for  avoiding  these  two  colouring 
ferment  may  be  separated  from  the  acetate 
more  easily  the  less  of  it  there  is  in  the  d 
and  the  latter  will  contain  so  much  the  less 
in  common  vinegar,  the  proportion  til  the  i 
smaller  with  respect  to  that  of  the  acid,  on 
quantity  of  ferment  brought  over  in  distill 
ways  more  ov  !c>s  in  proportion  with  that  ■ 
common  vimrgsr.  It  follows  therefore  that 
above  all,  to  ctuplnv  common  vinegar,  whie 
most  acid  and  the  least  charged  with  termer 
rjuisite  may  he  attained  by  choosing  a  cle; 
sides  being  very  Mrong  and  completely  fen 
the  choice  of  the  vinegar,  the  process  of  t 
also  have  some  inilmncc  on  the  quantity  ■ 
contained  in  distilled  vinegar:  for,  since  this 
volatile  than  the  acetic  acid,  the  less  of  it  w 
distillation,  the  more  slowly  this  process  is< 
rjicet  we  may  admit  a  slight  ebill 
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Ifti 


de- 


:   pn 


y  rules  have  been  well  at 
nil  contain  so  small  a  qi 
lie  capable  of  furnishing 

almost  entirely  colourless 
ry  precaution,  the  whiteiv 
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still  leaves  something  to  be  desired ,  there  remains  a  final 
method  of  reinedyingit,  whictf  consists  in  filtering  through 
charcoal  in  powdec  The  action  of  this  substance,  although 
little  known  as  to  its  theory,  is  nevertheless  certain  in  Us 
effects  ;  6ince  it  is  sufficient  to  boil  slightly  with  it  the  so* 
lution  of  the  acetate  as  above  prepared,  in  order  to  obtain 
it  perfectly  white  after  filtration  and  evaporation  carefully 
managed.  As  to  the  empyreumatic  oil,  there  is  only  one 
way  of  avoiding  it,  which  is  to  stop  the  distillation  of  the 
vinegar  at  the  moment  when  this  principle  begins  to  come 
over,  and  the  product  gives  out  an  empyreumatic  smell : 
for,  beyond  this  term,  the  vinegar,  if  still  white  in  appear* 
ance,  would  not  undergo  any  chance  of  colour  during  the 
evaporation  of  the  acetate;  and  this  colour,  when  once 
produced,  could  not  be  removed,  either  by  charcoal  powder 
or  by  any  other  means  whatever. 

The  second  memoir  presents  fuller  details.     Its  motto  is 
taken  from  Boileau : 

M  L'  artiSce  arrlable 
Du  plus  affreux  objet  fait  un  objet  aimable." 

The  author  describes  in  the  first  instance  the  various 
processes  hitherto  adopted  in  preparing  the  acetate  of  potash. 
He  mentions  as  the  most  exact  the  process  of  M.  Bouillon 
Lagrange,  which  consists  in  crystallizing  this  salt ;  but  he 
regrets  not  having  been  able  to  put  it  in  practice,  from  the 
difficulty  of  separating  the  crystallized  acetate  from  the  mo- 
ther waters,  which  are  very  thick.  In  order  to  obtain  as  ad- 
vantageous a  result  by  a  more  practicable  process,  he  tried 
double  decompositions ;  he  treated  acetate  of  lime  with  the 
'  carbonate  or  sulphate  of  potash,  but  he  did  not  obtain  an 
acetate  of  potash  less  coloured  thau  if  he  had  directly  sa- 
turated the  carbonate  of  potash  with  distilled  vinegar. 

It  would  be  necessary,  as  he*  observes,  to  employ  a  cry- 
stallized acetate  of  lime,  but  in  this  case  the  process  would 
become  too  tedious  and  expensive.  The  decomposition  of 
the  common  acetate  of  lead  by  the  carbonate  of  soda,  fur- 
nished him  with  a  tolerably  white  acetate  of  potash :  al- 
though this  method  unites  with  the  facility  of  using  it  the 
advantage  of  being  cheaper,  the  author  of  the  memoir  does 
not  think  it  right  to  resort  to  it,  because  the  smallest  neg- 
ligence in  the  operation  may  change  a  wholesome  medicine 
into  a  deadly  poison.  Recurring  to  the  combination  de- 
scribed of  distilled  vinegar  and  potash,  he  first  inquires 
whence  arises  the  colour  assumed  by  this  salt  during  its 
evaporation  :  he  is  also  aware  that  it  is  owing  to  a  foreign 
principle  contained  in  the  distilled  vinegar ;  but  he  after- 

D  4  wards 


5rJ  Report  on  the  Memoirs  presented  to  the 

wards  saw  that  this  substance  was  very  slightly  of  a  co- 
louring nature  hv  itself:  be  observed  lhat  the  acetate  of 
potash  well  saturated,  is  found  as  a  consequence  of  its  eva- 
poration with  an  excess  of  alkali ;  and  it  is  this  excess  of 
alkali  which  reacts  on  the  foreign  principle  contained  in 
the  distilled  vinegar,  and  colours  it.  In  order  to  show 
more  clearly  this  reaction  of  ihe  potash,  he  divided  into 
two  equal  portions  a  solution  of  acetate  of  potash  :  he  eva- 
porated holh  at  the  same  degree  of  heat,  maintaining  con- 
stantly in  the  one  an  excess  of  acid,  and  in  the  other  an 
excess  of  alkali;  the  salt  produced  by  the  liqoor  with  ex- 
of  acid  was  much  less  coloured  than  thai  furnished  by 
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cs  care  to  keep  constantly 
n.  The  result  is  an  acc- 
ned  by  means  of  fusion. 
■imple,  did  not  appear  to 
the  acetate  of  potash  is 
acetate  of  lime,  to  which 
il  has  given  rise;  and  this 
acetate  "of  potash,  retards 
I,  be  very  easy  to  separate 
bonate  of  potash,  in  order 
imc;  atlu  we  snould  afterwards  put  in  an 
mt  it  is  easier  to  saturate  Ihe  acid  first. 
lie  process  as  described  in  the  memoir: 
lied  vinegar  a  solution  of  carbonate  of 
nine  carbonic  acid  is  extricated:  after- 
lie  liquor,  taking  care  always  to  Keep  an 
it:  when  it  is  reduced  to  three-fotmhs, 
i  oider  to  separate  from  it  the  sulphate 
me  impurities;  decani  it  in  order  to  heat 
■■■n  hot  on  a  charcoal  filter  f. 
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If  the  filtered  liquor  does  not  contain  more  free  acid, 
add  a  little  distilled  vinegar*  ;  then  evaporate  to  dryness  ; 
and  if  we  wish  to  obtain  the  acetate  of  potash  well  cleaned, 
we  must,  at  the  end  of  the  evaporation,  manage  the  fire 
properly,  and  not  stir  it ;  but  in  this  case  it  is  not  so  white 
as  when  we  separate  it  with  a  silver  spatula,  and  4hrow  it 
on  the  edges  of  the  basin  as  fast  as  it  is  formed  at  the  sur- 
face of  the  liquid :  this  salt  will  also  be  whiter  if  dried  by 
small  portions. 

On  exposing  for  about  20  days  to  the  solar  rays  the 
liquor  filtered  over  charcoal,  the  author  obtained  a  salt 
much  whiter:  hence  he  thinks  that  the  same  result  might 
be  obtained,  by  exposing  to  the  light  an  acetate  of  potash 
made  from  distilled  vinegar,  without  being  filtered  through 
charcoal. 

He  regrets  that  he  has  been  unable  to  collect  some 
important  facts  relative  to  the  colouring  matter:  he  re- 
marked that  it  was  partly  precipitated  after  saturation ;  that 
it  is  a  little  soluble  in  water,  and  that  a  portion  remains  in 
solution  in  the  liquid  acetate  of  potash;  that  after  having 
filtered  distilled  vinegar  through  very  pure  charcoal,  like 
that  which  is  produced  from  crystallized  sugar,  we  no 
longer  obtain,  on  saturating  it  with  crystallised  carbonate 
of  potash,  the  same  precipitate  as  before  filtration.     - 

The  author  of  the  memoir  concludes,  therefore, — 

1.  That  the  colouring  matter  of  the  acetate  of  potash  be- 
longs to  a  vegetable  substance  contained  in  distilled  vinegar. 

2.  That  this  colouring  matter  is  destroyed  by  charcoal. 

3.  That  an  excess  of  alkali,  when  we  evaporate  the  result 
of  the  saturation  of  distilled  vinegar  by  potash,  may  in* 
fluence  the  whiteness  of  the  acetate  of  potash. 

4.  That  in  order  to  obtain  the  earth  pure  white  and  sa- 
turated, it  is  sufficient  to  filter  a  concentrated  solution  of  it 
over  a  small  quantity  of  charcoal  in  powder ;  to  keep  in  it 
afterwards  to  the  end  of  the  evaporation  an  excess  of  acid, 
by  adding  from  time  to  time  distilled  vinegar,  and  to  ex- 
pose it  for  some  days  to  the  solar  light. 

In  a  note  which  terminates  this  memoir,  the  author 
says,  that  according  to  the  valuable  observation  of  Messrs. 
Vauquelin,  Pontier  and  Derosne,  he  obtained  two  hecto- 
grammes of  excellent  acetic  Aher,  by  rectifying  over  pot- 
ash the  first  products  of  the  distillation  of  70  litres  of  distil- 
led vinegar. 

*  A  little  3cctic  acid  (radical  vinegar)  would  be  preferable ;  very  little 
is  necessary  when  care  has  been  taken  to  filter  the  liquor  in  the  neutral 
state :  we  must  also  take  care  that  it  is  not  acid,  in  consequence  of  the  lime 
which  is  in  the  charcoal.  The 
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The  committee  carefully  repeated  the  e: 
tailed  in  the  above  memoirs.  If,  we  except 
effects  on  exposing  the  acetate  to  the  suo,  ■ 
succeed  with  them,  they  pronounced,  then 
reel ;  indeed,  the  principal  agent  in  the  wjit 
was  already  known.  Lowitz  has  recommen 
charcoal,  in  order  to  obtain  an  acetate  of  potas 
than  by  the  ordinary  process  j  but  whether  1 
cienily  described  the  method  of  using  it,  or  < 
gar  of  a  bad  quality,  ill  distilled  or  ill  saturat 
the  depurating  qualities  of  the  charcoal  hat 
several  chemists  have  been  unsuccessful. 

From  these  considerations,  and  particular! 
tisfaciory  results  obtained  by  the  comiuitu 
themselves  warranted  in  concluding,  that  the 
two  memoirs  would  have  done  better  by  mak 
principle  and  the  causes  of  the  colouring  of  t 
pame  time  that  they  indicated  the  means  of  | 
lemoviug  them. 

By  following  carefully  the  rules  which  t 
and  by  taking  all  the  precautions  which  t 
we  shall  easily  obtain,  without  having  reco 
an  acetate  or'  potash  very  while  and  perft 
The  society  lias  therefore  decreed  a  gold 
value  of  100  francs  to  each  of  the  authors  of 

The  author  of  the  memoir  lirst  mention 
noully  of  Bale  ;  and  of  the  second,  M.  Frcnv 

VUI.   Of  Ik?  I)i/>'ic>u-e  of  Solar  and  Lunar 
Clouih  and  Vapours,     By  Salem  Hah 
To  Mr.  Tiltoch. 

Sir,  Is  perusing  the  theory  of  the  tides  at 
down  by  Kapler,  and  subsequently  improvi 
Isaac  Newton,  1  was  forcibly  struck  with  ai 
the  attraction  of  the  sun  and  moon  (more  [ 
latter)  is  capable  (as  the  ebb  and  flow  of  the 
have  proved  beyond  dispute)  of  acting  <. 
power  upon  that  immense  and  ponderous  tr 
to  raise  its  waters  on  those  parts  which  I 
of  the  heavenly  bodies  alternately  place  in 
their  attraction  ;  its  effects  upon  the  clouds,  ■ 
exhaling  particles,  or  comparatively  speaking 
those  waters,  must  he  still  greater;  and  suf 
duce,  in  conjunction  with  or  opposition  to  tf 
frequent    and    apparently    uncertain     chang 
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hourly  experience  in  the  atmosphere.  Impressed  with  this 
idea,  and  not  without  some  degree  of  wonder  to  find  it,  as 
far  as  I  could  learn,  unnoticed T>y  the  philosophical  world, 
I  began  when  at  school  to  form  a  journal  of  the  weather  j 
noting  at  every  observation  the  quarter  of  the  wind,  as  welf 
as  the  moon's  altitude  and  -azimuth ;  and  had  the  satisftc* 
tion  of  finding  my  infantile  speculation'  so  well  grounded, 
that  I  observed  the  weather  almost  invariably  thick  or 
rainy,  when  the  wind  and  moon,  being  at  or  near  the  same 
quarter,  were  acting  in  conjunction ;  the  latter  drawing 
the  clouds,  as  I  imagine,  to  her  nearest  point  of  the  hori- 
zon, from  whence  the  former  drives  them  over  its  surface; 
and  that  it  became  proportionally  clearer  as  their  relative 
►change  of  situation  enabled  the  wind  to  counterpoise  the 
moon's  attraction,  and  prevent  those  vapours  from  collecting. 
In  the  year  1809,  a  voyage  across  the  Atlantic,  and  a 
residence  of  some  months  at  Havannah,  enabled  me  to 
extend  my  observations  to  the  northern  extremity  of  the 
trade  winds,  as  well  as  the  climate  of  the  torrid  zone,  both 
on  sea  and  land.  I  shall  therefore  extract  the  journal  of 
a  fewxlays  in  each  of  the  situations  wherein  1  have  no* 
ticed  the  weather ;  with  a  slight  comment  on  the  nature  of 
the  country  and  the  prevailing  winds,  or  periodical  change 
of  seasons,  leaving  your  philosophical  readersjo  compare 
rny  statement  with  the  idea  that  gave  it  birth. 

Journal  of  the  Weather  at  Wandsworth,  near  London* 

Day  of  I  Time 
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Oct.27, 
1800. 

28 
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Day. 


29 


30 


31 


Nov. 
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Morn 
Even 

Morn 
Even 

Morn 

Even 

Morn 
Even 

Morn 

Even 


Morn 
Even 

Morn 

Even 


Wind. 


S.S.W- 
S. 


SAW. 
SAE. 


Variab.  fr. 
S.E.  to  S.W. 
S. W.  by  W. 


S.E.byE. 
Ditto. 


S.  by  W. 
S.W. 


Moon's 
Azimuth, 


N. 
S  E.  by  S. 


N.N.W. 
S  E.  by  S. 


N. W.  by  N. 
S.E. 


N.W. 
S.E.  by  E. 


S.byE. 
S.W. 


S.W. 

S.E.  by  E. 
strong* 


N.W. 
ES.E. 


N.W.  by  W 
£. 


W.N.W.      5°  Alt. 


Moon's 

Altitude  or 

Depression. 

50°  Depr. 
28«  Alt. 


44°  Depr. 

23°  Alt. 


35°  Depr. 
24°  Alt. 


26*  Depr. 
23°  Alt. 


15°  Depr. 
24<>  Alt. 


4*  Depr. 
21<>  Alt. 


Observations. 


Very  fine  weather. 
Cloudy  and  rainy. 


Fine  weather. 


loudy  and  rainy. 


Fine  weather. 

Fair  weather,  but  cloudy. 


Very  fair,  but  rather  cloudy 
Very  cloudy,  but  no  rain. 


Raining  a  little,  but  appears 

to  be  clearing  off. 
Very  fine  weather ;  no  elds. 


Fine  weather;  a  few  light 
Ditto    ditto,  [clouds. 


E.byN. 


17*  Alt. 


Fine  weather,  a  few  clouds 

in  the  N.E.  horizon. 
Cloudy,  with  a  little  rain. 
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"Z*" 

Morn 
Even 

S.W, 

E.N.E. 
W.byM. 

8"  Depr. 
W"  All. 

Very  fine 
Ditto 

Even 

<      N.W. 
f      wremg. 

N.E  by  E. 
VV.  by  S. 
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S*  Alt. 

Cloudy  si 
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[.MlV.uyV 

J     N.N.W. 

N.l-.liyE. 

w.  by  a. 
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Very  fine 
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Very  fine 
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Even 

f        N.E, 

NF- 
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Very     fai 
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j      N  N.F.. 

N.I-.byN. 
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■ppean 
Very  fine 

■.iiiunt  (about  half  past  tl 
:rnrif  lirceie  from  tilt  N. 
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On  the  16th,  I  was  in  sight  of  Madeira,  and  crossed  the 
tropic  of  Cancer  on  the  24th,  in  longitude  84°  3&  went 
of  Greenwich;  the  ship's  course  being  S.S.W.  The  for- 
mer part  is  consequently  on  the  verge  of  the  trades ;  as  the 
latter  is  of  the  torrid  zone.  At  this  season  of  the  year 
the  winds  are  variable,  but  generally  strong. 

Journal  of  the  Weather  at  Havannah. 


Day  of 

the 
Month. 

Time 

of 
Day. 

Wind. 

Moon's 
Azimuth. 

Moon's 
Altitude  or 
Depression, 

Observations. 

Sept. 

10, 

1809. 

Morn 
Even 

N.  by  W. 
N.N.E. 

E.  by  S. 
W. 

«!•  Alt. 
10^  Depr. 

Very  fine:  a  few  light  clsmdf 

to  leeward. 
Fine :  a  few  clouds  to  windwd. 

11 

Morn 
Even 

S.E. 
E.N.E. 

E. 
W-  by  S. 

7°  All. 
0? 

Fair ;  but  very  cloudy. 
Very  fine  and  serene. 

• 

12 

Morn 
Even 

\       S.W. 
\  very  light. 
E.S.E. 

E.byS. 
W.  by  S. 

5°  Depr. 
8°  Alt. 

Very  fine:  a  few  clouds  rising 

to  windward. 
Very  fair :  some  clouds  to  do*  | 

IS 

Morn 
Even 

r      S.E. 
\  nearly  calm. 

N.N.E. 

E. 

Y9  .5.  IT  • 

21°  Depr. 
10°  Alt. 

Very  fines  some  clouds  rising 
in  the  eastern  horizon. 

Very  fine:  a  few  clouds  near 
the  moon. 

[At  noon  this  day  the  ther- 
mometer stood  at  90°.] 

14 

1 

Morn 
Even 

J      E.S.E. 
\  nearly  calm. 

E. 
S.W.  by  W. 

32*  Depr. 
31*  Alt. 

Fine:    some   clouds   rising  to 

windward. 
Very  fine  and  serene. 

15 

Morn 
Even 

f    S.  byE. 
\  nearly  calm. 

E.  by  N. 
S.W. 

42°  Depr. 
S5«  Alt. 

Very  fine:  light  clouds  rising 

to  windward. 
Very  fine  and  serene. 

16 

Morn 
Even 

S.S.E. 

\       * 

(     strong. 

B.  by  N. 
S.S.W. 

64°  Depr. 
42°  Alt. 

Very  fine:  some  clouds  to  lee- 
ward. 

Very  fine:  some  clouds  to  wind  • 
ward. 

Havannah  is  situated  but  a  few  miles  south  of  the  tropic 
of  Cancer,  and  the  land  about  it  moderately  high.  It  is 
sheltered  by  the  hills  of  the  Cavannah  from  all  winds  be- 
tween N.E.  and  E.S.E.,  and  these  are  by  far  the  most 
prevalent.  In  the  evening,  however,  it  often  shifts  to  the 
north,  or  even  a  point  or  two  to  the  westward.  At  this 
season  of  the  year  the  weather  is  intensely  hot,  with  fre- 
quent and  violent  storms  of  rain  and  thunder,  which  usually 
take  place  between  the  hours  of  two  and  six  in  the  after- 
noon. 

Journal 


r-  . 


Of  the  Infix 
-mil  of  the  Weather  letween 


of  Solar  and  Lunar 
Bermuda  and  the  Western  Isles. 


17*  All. 
8"  Be  p. 


Pint:  but  rather  cloudy 
in  many  para  of  the 
horizon- 
Cloudy,  with  a  lit.  lain 


sr  Ait. 

IH°  Dep. 


Very  fine  and  xrent, 
( '!■  udy ,  with  small  r.i 


NJT.E. 

il,cavytMle 


N.E. 


Very  fine:  a  few  clouds 
Cloudy,  with  occasional 


I    N.E.hyl 


Thick  hazy  weather, 
with  some  small  rain 
at  intervals;  appears. 
now  to  tie  clearing  off. 

Thick  and  cloudy,  with 

Srtween  the  above  ob 

thcr  with  occasional 
jbowers;  the  wind 
light  and  variable.] 


a    few    cl 

chare  dentin;; nil' 
Very  fine:  a  few  cloud: 

to  wo  id  ward. 
[Mud,  run  between  11 
P.M.  of  the  20th  and 
1  A.M.  of  this  day 
thewind  and  moon  be- 
ing nearly  in  (he 
point  (E.  by  N.)  and  the 


N.  by  E. 


Fair;  hut  cloudy  in  most 
parti  of  the  horizon, 
particularly  from  N 


In  this  part  of  the  globe, 
itumnal  and  winter  mouths, 


more  particularly  during  Ute 
the  wind  is  usually  strong; 
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often  increasing  to  a  gale ;  the  heaviest  usually  blows  from  • 
the  north  and  north-west.     These  pb9ervations  were  made 
between  the  35th  and  37th  degree  of  north  latitude,  and 
44°  and  39°  longitude  west  of  Greenwich:   the  ship's 
course  being  E.  by  N. 

There  are  certainly  many  places,  in  which  a  particular 
wind  almost  invariably  produces  rain ;  from  the  interven- 
tion of  a  chain  of  hills,  or  even  a  single  mountain  that  im- 
pedes the  regular  course  of  the  clouds,  when  moving  in  a 
certain  direction;  and  breaks  them  over  the  valleys  below. 
Or,  the  wind  may  be  either  sufficiently  strong  to  over* 
power  the  moon's  attraction,  or  so  light  as  to  afford  no 
assistance  in  spreading  the  clouds  which  have  been' col- 
lected on  or  below  the  horizon,  and  thus  produce  an  ef- 
fect upon  the  weather  contrary  to  what  might  have  been 
-expected  from  the  relative  titration  of  the  impelling  powers; 
a  circumstance  which,  though  very  material,  did  not 
strike  me  when  I  began-  my  observations;  and  the  ve- 
locity of  the  wind  is  consequently  unnoticed  in  the  first 
part  of  my  journal.  Our  atmosphere  may  contain  at  times 
so  little  vapour,  as  to  be  incapable  of  producing  rain,  al- 
though this  moon  and  wind  were  acting  ever  so  much  in 
unison ;  but  this  can  always  be  ascertained  by  the  state  of 
the  barometer.  When  also  the  moon's,  altitude  or  de- 
pression is  so  great  as  to  place  her  nearly  in  the  zenith,  or 
the  nadir y  her  attraction  can  of  course  avail  but  little, 
either  in  assisting  or  counteracting  the  effect  of  the  wind 
from  whatever  point  it  may  happen  to  blow:  its  power,  in 
short,  must  diminish  in  proportion  as  her  distance  from 
the  horizon  increases. 

I  do  not  pretend  to  improve,  much  less  to  controvert,  the 
theories  of  those  many  learned  and  scientific  characters 
whe  have  written  upon  the  nature  and  variation  of  the 
atmosphere  ;  for  my  knowledge  in  every  branch  of  philo- 
sophy is  very  slight;  but  I  cannot  help  thinking,  that  a 
little  attention  to  the  subject  which  I  have  noticed,  would 
frequently  assist  an  observer  of  the  weather,  in  foreseeing 
with  additional  certainty  an  approaching  change;  and  I 
offer  these  remarks  to  the  public,  with  no  other  view  than 
the  possibility  of  their  being  investigated,  by  those  who 
possess  the  knowledge  and  leisure  requisite  in  philosophical 
Studies,  to  the  advancement  of  science,  as  well  as  the  bene- 
fit of  those  professions,  in  which  a  dependence  is  placed 
upon  the  atmosphere.      I  remain,  sir, 

Your  respectful  humble  servant, 

Richmond  Grceo,  July  10,  U10.  Salbm  HARRIS. 

IX.  On 


IX.    On  Crystallography,     By  M.  EUi 
_/ro«i  the  las!  Purls  Edition  of  his  Traite  i 

[Conlinued  from  vol.  Xiit.  p.  ICO. 

Table  op  the  Crystalline  ] 

I.  Substances  which  have  a  common  prim 

the  same  dimensions. 
I.  CUBE. 

Names  of  tin  Substance*.  Form  of  the  im 

Jjorated  magnesia Cube 

Muriated  soda Ditto 

Amphigene , Irregular  tetr 

Analcime Cube 

Sulphurated  lead Ditto 

Sulphurated  iron Ditto 

Oxidated  tin Ditto 

Gray  cobalt Ditto 

Calcareous  scheelin Regular  tetra 

2.    REGULAR  OCTAHEDRON 

Filiated  lime Regular  tetra 

Muriated  ammonia Ditto 

Sutphated  akimine Ditto 

Spindle   Ditto 

Pteonaste Ditto 

Diamond Ditto 

Red  oxidated  copper Ditto 

Oxidulatcd  iron Ditto 

Native  bismuth Ditto 

Native  antimony Ditto 

3.   REGULAR  TETRAHEDRO 

Pyritous  copper Regular  tetra 

Gray  copper Ditto. 

4.    RHOMBOIDAL    DODECAHED 

Garnet, Tetrahedron 

triangles  ei 
Sulphurated  zinc Ditto. 

II.  Suhlanccs  the  primitive  forms  of  wi 
the  same  kind,  with  dimensions  respecti 
each. 

1.    RHOMBOID. 

*  With  obtuse  summits. 
Carbonated  lime Rhomboid 
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Names  of  the  Substances.  Form  of  the  integrant  Molecule. 

Tourmaline :.  Irregular  tetrahedron 

Chabasic  . . . . Rhomboidal 

Dioptase  . . . . , Ditto 

Sulphurated    antimoniated 

silver .,;,.., Rhomboidal. 

**  With  acute  summits. 

Corundum    Rhomboidal 

Oligistous  iron Ditto 

Sulphurated  iron , . ,    Ditto. 

2.    OCTAHEDRON. 

*  Pyramids  with  square  bases. 

Alkaline  fluated  alumihe . .  Irregular  tetrahedron 

Zircon Ditto 

Harmotome Ditto 

Anatase  Ditto 

Molybdated  lead Ditto 

Mellite Ditto. 

**  Pyramids  with  rectangular  loses. 

Nitrated  potash Irregular  tetrahedron 

Carbonated  lead Ditto 

Sulphated  lead Ditto 

Oxidated  zinc Ditto. 

***  Pyramids  with  rhombic  bases. 

Sulphur Irregular  tetrahedron 

Red  sulphurated  arsenic  •  •  •    Irregular  tetrahedron* 
Blue  carbonated  copper  •  •  •    Ditto* 

3.  TBTRAHEDRAL   PRISM. 
1.    STRAIGHT   PRISM. 

*  With  square  bases, 

Sulphated  magnesia Isosceles-rectangle-triangular 

prism 

Idocrase Ditto 

Meionite . . Prism  with  square  bases 

Wernerite Ditto 

Mesotype Isosceles- rectangle*  triangular 

prism 
Chromated  lead  ...  9 ....  •    Ditto 

Vol.  M.  No.  147.  My  1810.  E  Oxidated 


€6"  Ot  CrjttaOegrmpkg. 

Oidr;^  "Ta.-.i'jm Pri*m  with  tquare  ba*-e-s 

Oi;Ji:;i      -,ir..-Ti  .......     htHoelet-rcciaBglc-uiaq^bf 

pfUm. 

•*    IS'ith  rettMxgtUar  tata. 

Cvm-ophs-s Prijm  with  icdasgnla-r  ba-t-ct. 

Eu:!ire Ditto 

F=.-;^:: Ditto 

Pr^.r.;- Ditto 

S;l  b::e Ditto 

Ferrjr.r.s'.ed  ici.cclin  ....  Ditto 

Eu'pha;ei  ba.-yte-s   lent-  rectangle- biaaguhr 

SalphsUC  uror.tian .  to 

T: :  iz ,  rm  with  rhombic  bases 

S:sur  j::c; Kdn-rrctanglc-t.*i2Dgul*x 

rism 

Micle certain 

M:ci ot  with  rhombic  bases 

Tilz   to 

Aricnici!  ires to 

Su'phuiM^d  rssMxienui  la 

S:!Lceo-ci".;i.t'">LS  titaoia  to. 

****    If~:A  oliitjm  parallelogram  bases. 

S-'t'-  i        !"  t  :........ .  -m    with    oblique  -  angled 

parallelogram  bases 

E  ...     Prism    with    oblique  -  angled 

parallelogram  bases 
.V-  Ditto. 

5UO.UE    PKIsU. 

"       "  :  i  nctar.gied  lasts. 

I'  Prism  with  rec  tangled  bases. 

•ti  rhombic  loses. 

...     Prism  with  rhombic  bases 

Ditto 

Oblique  triangular  prism 

L._ Prism  with  rhombic  bases. 

*  '  '  -angled  parallelogram  bases. 

I-' .'„-        Prism    with    oblique  angled 

parallelogram  bases 

Distbenc 
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Moves  of  the  Substances.  Form  of  the  integrant  Molecule* 

Disthene \ Prism    with    oblique  angled 

parallelogram  bases 
Sulpbajted  copper Ditto. 

4.  &SGULAR  HEXAHEDRAL  PRISM. 

Phosphated  lime Equilateral  triangular  prism 

Telesie , Ditto 

Emerald  ..,  •••....,••• ,  Ditto 

Nepheline Ditto 

Pycnite , Ditto 

Dipyre  ................  Ditto 

Sulphurated  mercury . . . . ,  Ditto. 

5.  PYRAMIDAL   DODECAHEDRON. 

Ouartz f ........ .     Irregular  tetrahedron 

Phosphated  lime  ,.,...,.     Ditto. 

III.  Forms  which  are  found  to  le  secondary  in  different 

species. 

1.  CUBE. 

Names  of  the  Substances,  Primitive  Forms. 

Filiated  lime ,     Regular  octahedron 

Native  bismuth Ditto. 

S.    REOULAR   OCTAHEDRON. 

Muriated  soda Cube 

Sulphurated  lead Ditto 

Sulphurated  iron Ditto 

Gray  cobalt ,  f ,  Ditto. 

3.  REGULAR  HEXAHEDRAL  PRISM. 

Carbonated  lime  . . , Obtuse  rhomboid 

Corundum Acute  rhomboid 

Mica* f . .     Straight  prism  with  rhombic 

bases 
Sulphurated    antimoniated 

silver Obtuse  rhomboid 

Phosphated  lead Pyramidal  dodecahedron 

Sulphurated  molybdenum  .    Straight  prism  with  rhombic 

bases. 

4.  RHOMBOIDAL   DODECAHEDRON. 

Fluated  lime Regular  octahedron 

Oxidulated  iron  • Ditto. 

E  2  5.   SOLID 
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5.    SOLID  WITH  24  EQUAL  AND  SIMILAR  TRAPEZOIDS. 

Names  of  the  Substances.  Primitive  Forms. 

Muriated  ammonia Regular  octahedron 

Garnet Rhomboidal  dodecahedron 

Amphigene Cube 

Analcime Ditto 

Sulphurated  iron Ditto. 

Explanation  of  the  plan  which  has  been  adopted  in  the  de* 
scriptions  of  the  different  species  of  minerals* 

After  having  given  the  synonymy  of  the  best  known 
authors,  we  have  successively  presented  the  essential  cha- 
racter of  the  substance,  and  the  physical,  geometric*!,  and 
chemical  characters,  the  assemblage  of  which  forms  the 
specific  character. 

We  have  excluded  from  this  character  every  thing  con-* 
nected  with  fugitive  accidents,  such  as  colours,  when  they 
are  owing  to  a  principle  which  is  only  interposed  in  the 
substance. 

In  the  detail  of  the  geometrical  characters,  care  has  been 
taken  to  indicate  not  only  the  direction  of  the  natural  joints, 
but  also  the  greater  or  less  facility  of  obtaining  them,  their 
difference  of  neatness  in  one  and  the  same  crystal,  an4 
those,  in  short,  whose  positions  are  only  presumed.  In 
addition  to  this,  we  have  made  known,  in  a  note,  the  re- 
spective dimensions  of  the  molecule,  and  all  that  may  serve 
as  data  for  applying  the  theoretical  calculus  to  the  laws  of 
decrements  upon  which  the  secondary  forms  depend. 

After  the  indication  of  the  chemical  characters,  we  have 
given  the  result  of  the  analyses  of  the  substance  which 
seem  to  have  merited  most  confidence. 

The  table  of  varieties,  which  follows  the  characters,  is 
generally  divided  into  two  sections,  one  of  which  contains 
the  descriptions  of  the  forms,  and  the  other  refers  to  the 
accidents  of  lights.  The  forms  are  either  determinable, 
i.  e.  susceptible  of  being  described  geometrically,  from  the 
number,  the  disposition  and  the  mutual  incidences  of  their 
faces,  or  indeterminable,  i.  e.  produced  by  a  confused  or 
precipitated  crystallization,  so  that  geometry  cannot  de- 
scribe them,  and  we  can  at  most  indicate  the  vague  rela- 
tions which  exist  between  them  and  known  objects;  as 
when  we  say  of  a  mineral  that  it  is  cylindrical,  globular, 
granular,  8cc.  and  the  last  term  of  this  kind  of  degradation 
of  forms  is  expressed  by  the  word  amorphous,  which  de- 
signates a  substance  in  masses  of  a  certain  volume  com- 
pletely irregular.  The 
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The  description  of  every  determinable  variety  presents 
successively  the  name  which  it  bears,  conformably  to  the 
principles  of  the  method  of  nomenclature  which  has  been 
above  explained,  the  indication  of  its  representative  sign, 
that  of  its  6gure,  its  synonymy,  according  to  Rom6  de 
1'Isle  or  other  crystallographers;  and  lastly,  the  measure- 
ments of  its  principal  angles.  When  the  structure  of  the 
variety  is  complex,  we  add  to  its  description  explanations 
proper  for  better  understanding  the  results  of  the  laws  upon 
which  it  depends. 

The  indications  relative  to  colour  and  to  transparency 
compose  the  second  section,  under  the  title  of  Effects  if 
light*.     It  is  proper  to  remark  on  this  subject ,  that  any 

{riven  form  may  offer  successively  all  the  varieties  of  co- 
our  and  transparency,  and  that,  in  return,  every  colour 
and  every  degree  of  transparency  may  be  met  with  in  every 
kind  of  form.  But  it  is  unnecessary  to  overload  the  me- 
thod with  all  these  combinations.  It  is  sufficient,  if  it 
presents  a  method  of  indicating  that  which  exists  in  any 

S'ven  variety,  to  describe  this  variety  completely.  Tims 
e  table  of  the  characters  of  telesie  contains  implicitly  aH 
the  following  combinations :  primitive  limpid  telesie;  uni- 
tary red  transparent  telesie;  amorphous  tray  lucid  telesie* 

When  the  name  which  we  have  adopted  for  one  species 
of  mineral  has  been  applied  to  different  species,  from  a  de- 
lusive resemblance,  such  as  colour,  we  indicate  these  double 
applications  in  a  particular  table  placed  at  the  end  of  that 
of  the  varieties ;  and  I  hope  I  shall  be  applauded  for  the 
tedious  task  which  I  have  entered  upon,  in  order  to  clear 
up  the  confusion  which  arose  from  these  communications 
of  one  and  the  same  name  to  substances  so  ill  adapted  to 
be  associated  with  each  other. 

Each  article  is  terminated  by  annotations  relative  to  the 
situation  of  the  substances  in  the  ground,  to  the  researches 
which  have  made  us  acquainted  with  them,  to  its  physical 
properties,  its  uses  in  the  arts,  medicine,  &c.  I  have  even 
thought  it  right  to  present  must  of  these  objects  more  in 
detail  than  has  been  generally  done,  so  as  to  avoid  the 
dryness  of  too  concise  indications,  without  however  giving 
myself  up  to  a  multiplicity  of  details  which  would  appear 
to  be  misplaced  in  a  treatise  upon  mineralogy. 

[To  be  continued.] 

*  We  have  placed  the  word  limpid  at  the  head  of  effects  of  colours,  be- 
cause it  seemed  natural  to  commence  here  by  the  privation  of  character, 
since  it  indicates  that  the  substance  is  in  the  greatest  possible  state  of  purity. 

E  3  X.  Pro- 


ctdinga  of  Learned  Soeitlies. 


UOVAL    SOCIETY 


J  u.nu  28,  The  President  in  the  chair.  The  conclusion  of 
M.  De  1 'Isle's  paper  on  the  poison  of  the  bvkan  upas  and 
antea  was  read.  Tin;  emetic  power  oF  thts:  poison  sug- 
gested to  the  author  the  propriety  of  making  some  experi- 
ments with  other  emetics,  by  injecting;  ihem  into  wounds 
and  blood-vessels  in  the  *ame  manner  as  he  did  the  upas. 
Ipecacuanha  and  tartar  emetic  were  injected,  and  both  pro- 
duced very  violent  effects,  narticidarly  the  latter;  but  they 
were  not  so  dcs-mictive  * 
dissecting  the  bodies  of  th 
poison,  and  comparing  the 
emetics,  he  was  led  to  conci 
by  any  specific  action  on  I 
the  Wood  only,  it  is  so  u 
mal  life. 

A  paper  from  Mr.  Goo' 
of  the  homy  concretion* 
of  a  heifer  exhibited  in  Lo 
and  shoulders  of  this  at 
little  horns  of  various  lei 
nearly  three  inches  long, 
chiefly  composed  of  c. 'ilea 
of  (hem  was  of  an  animal 

July  b,  Dr.Woll; 


I  life  as  the  upas.     On 
a!s  killed  by  injecting  this 


hat  the  upas  does  not  kill 
tet,  hut  that,  by  acting  on 
itously  destructive  to  aiii- 

:ad,  describing  the  nature 
ippeared  all  over  the  skin 
.st  year.  The  head,  neck, 
ere  thickly  covered  with 
1  thickness,  some  of  them 
ears  that  these  horns  were 
alter,  and  that  one-fouith 

taper  on  a  peculiar  species 
.  which  ne  called  cystic  oxide,  only  two 
specimens  of  winch  be  has  been  able  to  procure.  The 
cystic  oxide  dissolves  in  solutions  of  all  the  alkalies,  but 
not  in  saturated  carbonate  of  ammonia.  Dr.  W.  also  took 
occasion  to  correct  some  essential  errors  in  his  paper  on 
calculi,  which  appealed  in  the  Philosophical  Transactions 
for  I  ;H7  ;  subsequent  experience  having  convinced  him  that 
phosphate  of  lime  and  phoaphate  of  magnesia  rarely  or 
never  cxi^l  together  in  ;hc  same  calculus. 

A  paper  on  muriatic  acid,  by  Mr.  Davy,  was  read.  The 
object  of  Air.  Davy's  paper  was  to  detail  some  new  facts 
respecting  the  muriatic  acid.  Finding  that  charcoal,  though 
ignited  to  whiteness,  will  not  burn  or  decompose  oxy- 
muriatic  acid  ya-,  he  was  led  to  institute  experiments  to 
determine  whether  oxygen  could  be  procured  from  it  by 
any  means  ;  and  the  results  of  his  inquiries  arc,  [hat  there 
is  no  proof  whatever  of  its  containing  that  substance. 
Muriatic  acid  gas  may  be  decomposed  into  oxyinuriatic 

acid 
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bcid  and  hydrogen ;  and  recomposed  ifrom  these  bodies* 
In  all  cases  in  which  oxygen  gas  is  procured  from  oxy- 
muriatic  acid  gas,  water  id  present :  ana  the  oxygen  is  fur- 
nished by  the  water ;  and  hydrogen  is  always  combined 
with  the  oxymuriatic  acid  gas;  so  that,  as  inflammable 
bodies  decompose  water  by  attracting  oxygen,  so  oxymu- 
riatic acid  decomposes  it  by  attracting  hydrogen.  Mr.  Davy 
has  detailed  some  experiments  which  render  it  probable 
that  the  body  called  hyperoxymuriatic  acid  is  in  fact  the 
simple  basis  of  the  muriatic  compounds*  and  that  it  forma 
oxymuriatic  acid  by  uniting  to  hydrogen,  and  common 
muriatic  acid  gas  by  uniting  to  more  hydrogen. 

In  attempting  to  decompose  oxymuriatic  aVid  gas  by  the 
Combustion  of  phosphorus  and  the  action  of  ammonia, 
Mr.  Davy  discovered  a  very  singular  coriipourid ;  which, 
though  composed  of  Oxymuriatic  acid  and  ammonia  with 
a  little  phosphorus,  is  neither  fusible,  volatile,  nor  decom- 
posable at  &  while  heat ;  neither  soluble  in  acid  nor  alkaline 
inenstrua;  arid  possessed  of  no  ta6te  or  smell. 

Mr.  Davy  has  detailed  nine  modes  of  decomposing 
common  salt,  founded  upon  these  new  facts,  and  had 
formed  nine  deductions  from  them  respecting  the  com- 
position of  chemical  agents  in  general. 

A  £aper  on  pus,  by  Dr.  Pearson,  was  read.  Previously 
to  the  author's  observations  and  experiments,4 a  brief  his- 
torical Account  was  given  of  what  has  been  already  done 
on  the  subject.  The  conclusions  among  many  others  are  : 
That  the  pus  consists  essentially  of  three  difierentsubstances', 
viz.  An  opake  animal  oxide,  seemingly  already  self-coagu- 
lated ;/  matter  analogous  to  the  coagulable  lymph  of  the 
blood,  but  in  a  different  state  of  aggregation.  2.  Innumerable 
spherical  particles,  seen  with  the  microscope,  separable  by 
chemical  agents  from  the  oiher  parts.  3.  A  limpid  co- 
agulable liquid,  in  many  properties  similar  to  the  serum  of 
blood.  The  saline  impregnations  are  the  same  as  those  of 
serum  of  blood  and  expectorated  matter,  especially  mu- 
riate of  soda,  neutralized  potash,  and  the  phosphates  of 
lime.  Various  other  substances  are  frequently  found  in 
pus,  which  are  considered  to  be  accidental,  and  depend  upon 
different  diseases. 

The  Society  then  adjourned  till  Thursday  the  8th  of 
November. 

IMPERIAL  SOCIETY   OF  NATURAL  HISTORY  OP  MOSCOW. 

M.  Fischer,  president  of  this  society,  has  published  the 
following  short  account  of  their  Ubours  for  the  last  four 

E  4  vears. 


79 


Imperial  Society  of  Natural  History  of  Moscow. 


years.  This  sketch  is  arranged  under  the  following  heads  : 
1.  Labours  and  I  uder  takings  of  the  Society.  II,  Mis- 
cellanies. III.  Promotions  and  Reward*.  IV.  Necrology. 
V.  Literary  Novelties.  VI.  Minnies  of  the  Society,  and 
Report  of  tlie  Presents  made  to  the  Society  and  to  the  Mu- 
seum of  the  Imperial  University.  The  following  are  the 
contents  of  the  iirsl  branch  of  their  labours. 

Journey  to  Sih  rin  undertaken  at  tlie  expense  of  the  Society. 
— This  expedition  set  out  on  the  9th  of  February  lSOo,  and 
is  to  last  three  years.  It  is  composed  of  Professor  Tanber, 
who  is  known  from  Ins  description  of  the  valley  of  Plaiieu 
1  from  his  travels   in 


in  Saxony;  M.. Tames  K 
Germany,  France,  Enyla 
botanist  and  chemist,  km 
new  plants,  and  by  several 
to  Siberia.  These  gentli 
pils,  Messrs.  Kotnroft'an. 
with  every  necessary,  such 
and  a  chemical  laboratory 
first  year  with  tile  Ouxaf 
with  that  of  the  Altai ;  tin 
the  Daonrie;  and,  if  eirci 
will  also  visit  Kanischat' 
zeal  of  the  above  gent 
some  important  discovei 
by  a  draftsman,  and  by 
the  art  of  stuffing  and  pre 


d  Sweden;  and  M.  Helm, 
■  bis  description  of  several 
ies :  this  is  his  second  visit 
accompanied  by  two  pu- 
sky,  and  they  are  provided 
ioks,  charts,  instruments, 
y  were  10  be  occupied  the 
jf  mountains;  the  second, 
I,  with  the  mountains  of 
ces  will  permit  them,  they 
le  profound  erudition  and 
ifTord  reason  to  hope  for 
hey  are  also  accompanied 
on  who  is  acquainted  with 
animals. 

Description  «/'  h'/r  Government  of  Moscow. — His  Im- 
perial Majesty  hating  given  live  thousand  roubles  to  be 
expendtd  in  examining  the  immense  district  which  goes 
by  ibis  name,  the  professors  of  Moscow  have  recently 
visited  several  pans  ol  the  country  with  this  view.  The 
following  is  an  account  of  what  has  been  already  done: 
Some  astronomical  and  trigonometrical  observations  have 
been  repeated  at  Moscow,  and  in  some  districts  of  the  go- 
vernment, such  as  Sunigorod  berea,  Moja'sk,'  Riousa,  by 
professors  Guldb:ieh  and  Panthner,  attached  to  the  reposi- 
tory for  charts  at  St.  Petersburgh.  The  hitter  has  also 
established,  at  the  expense  of  the  society,  barometers  and 
thermometers  at  the  ..Live  places,  in  order  t»  obtain  some 
useful  observation-. 

M.  Fischer  undertook  the  natural  history  department  : 
be  was  accompanied  111  his  excursion  by  M.  Drouginine, 
secretary  to  tlie  society;  and  by  M.  Gorke,  one  of  the 
pupils  at   tlie  university  of  Moscow.     From  the  lateness 
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<«of  the  season  they,  procured  but  few  plants  or  insects,  but 
they  were  more  fortunate  in  their  mineralogical  pursuits. 
Petrifactions  of  all  kinds,  several  mineral  springs  rich  in 
iron  and  carbonic  acid,  a  good  clay  for  earthenware,  La- 
brador stone,  garnets  in  granite  and  in  gneus,  granatite 
in  gneus,  and  a  new  earthy  substance,  were  procured  by 
them*  This  new  substance  is  of  a  very  fine  lavender  blue, 
and  is  found  in  veins  several  lines  thick  between  layers  of 
cimolite,  which  in  some  places  forms  the  transition  to  a 
true  mountain  cork.  Sometimes  it  is  found  on  round 
masses  of  flint,  sometimes  fossil  shells  are  found  in  it,  and 
pectinites  which  are  wholly  black  and  changed  into  flint. 
This  substance  contains,  according  to  the  analyses  of 
Messrs.  Helm  and  Muller,  lime,  alumine,  and  phosphoric, 
acid.  It  forms,  therefore,  a  new  species  adjoining  the 
Apatite,  and  it  has  been  designated  by  the  name  of  Katof- 
kite,  from  the  place  where  M.  Fischer  resides. 

Mr.  Davy's  experiments. — M.  Jacquin  in  a  letter  to 
M.  Fischer  informs  him,  that  in  concert  with  his  friends 
the  director  Schreibers,  colonel Tihursky,  and  M.Bremser, 
he  repeated  the  recent  experiments  of  Mr.  Davy  with  suc- 
cess. They  generally  made  use  of  a  battery  with  vertical 
piles  composed  of  1300  pairs  of  disks,  which  were  generally 
three  inches  in  diameter,  and  formed  together  70  square 
feet  of  surface  in  contact : — the  experiment  succeeded  how- 
ever with  .300  pairs  of  disks,  and  it  was  even  perceptible 
with  70  pairs.  One  of  the  processes  adopted  by  the  above 
gentlemen  seems  to  be  somewhat  novel :  they  placed  in 
a  wine  glass  a  small  piece  of  alkali  moistened  in  the  air,  on 
a  small  plate  of  platina  which  communicates  with  the  hy- 
drogen pole,  and  which  was  entirely  covered  with  rectified 
petroleum.  Finally,  they  placed  on  the  alkali  a  thin  plate 
of  platina,  and  pressed  it  with  a  metallic  rod  communicating 
with  the  oxygen  pole.  The  effects  being  remarked,  bob- 
bles of  air  were  extricated  as  in  the  first  experiment  j 
sometimes  there  were  trifling  detonations ;  and  some  time 
afterwards  they  found  the  whole  of  the  inferior  surface  of 
the  alkali  strewed  with  small  scales  having  a  metallic  ap- 
pearance like  those  which  are  seen  floating  in  the  petroleum. 
This  preparation  is  very  beautiful,  particularly  when  placed 
in  the  microscope.  It*  is  not  combined  easily  with  mer- 
cury ;  for  a  globule  adhering  to  the  point  of  the  brass  wire, 
when  plunged  in  mercury,  was  not  detached,  and  after- 
wards detonated  in  water  as  before. 

In  the  experiment  last  described,  the  place  of  the  platina 
may  be  supplied  by  a  flat  piece  of  charcoal.    The  diamond 

and 
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and  sulphur  are  not  conductors  of  the  electric  fluid,  ant* 

Eroduce  nu  effect.  The  experiment  does  not  succeed 
titer  in  vacuo  than  in  the  open  air.  *'  What  is  this  sub- 
stance (M.  Fischer  a?ks)  which  resembles  a  metal?  Is 
it  the  alkali  reduced,  or  ooe  of  its  constituent  parts,  whicli 
being  combined  with  oxygen  represents  it,  as  Mr.  Davy 
seems  lo  think  ?  or,  Is  h  hydruret  of  potash?  But  whence 
this  metallic  appearance?" 

Miscellanies. — Their  majesties  the  Emperor  Alexander  I. 
and  ilie  King  of  Prussia  have  examined  with  great  interest 
the  skeleton  of  the  mammoth  brought  from  the  shores  of 
i  Lena  by  M.  Adams  * 


M.Tilcsius,  associate  of 
his  lalctu  at  painting  obje 
pared  40  folio  drawmgs  < 
lions  do  not  seem  to  i 
Cuvier. 

The  meteorological  a 
that  the  cold  was  create- 
and  I2ih  of  Januarv.  I 
saucer  exposed  to  the  ai- 
that  the  mercury  in  three 
and  sunk  into  the  bowl, 
was  not  frozen,  he  found 
six  in  the  eveninsr,  on  the 
35J  of  Reaumur."  M.  Ri 
decrees  before  the  mercu 

The  botanist  Frederick  ■« 
ciale  of  ill 


academy,  well  known  for 
natural  history,  has  pre- 
namtrtoth.  His  ubscrva- 
entirely   with   those  of 


rns  from  Moscow  prove 
s  night  between  the  lltli 
nan  froze  mercurv  in  a' 
nt  Boiitourliue  observed 
hermometers  was  frozen, 
n  a  thermometer  which 
in  six  in  the  morning  to 
January,  the  cold  was  at 
Troitsk,  observed  it  at  34 
ozen. 

,  and  M.  Langsdorff asso- 
ademy,  who  accompanied  Krusfcnstern  in  his 
round  the  world,  are  occupied  with  a  work  on  the 
They  have  prepared  drawings  of  several  new  species. 
Fischer,  the  professor  and  director  of  the  academy,  is 
ing  materials  tor  a  comparative  craniognosy.  An 
if  the  cranium,  as  one  of  the  chief 
mization,  will    fill  np  an  important 

■  anatomy.     The  craniology   of  Dr. 

■  use  of  in  order  to  demonstrate  the 
jn  the  form  of  the  excavaiions  of  the 

ppear  in  Latin  and  French,  accompanied 


accurate  Icnowk-tl 
oreim  of  anima 
chasm  io  cornel! 
Call  will  only  be 
influence  of  the  hi 
skull.  I 
will,  eng 

M.  Molis  has  made  a  mineral ogical  excursion  through 
Carinihia,  C'arnioia,  S_c.  He  has  been  particularly  occu-* 
pied  wiih  Ihe  situation  of  the  lead  mines  at  Villach. 

The  Imperial  Academy  of  Pctersburgh  proposed  a  prize 
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of  100  ducats  for  tbe  best  memoir  on  the  following  subject  r 
"  Give  an  easy  method  for  ascertaining,  independent  of  all 
knowledge  of  botany,  poisonous  plants  in  an  indubitable 
manner.  Three  memoirs  were  consequently  given  in; 
but  the  prize  has  not  been  awarded  to  either. 

A  similar  prize  has  been  offered  for  the  best  "  chrono- 
logy of  the  Byzantine  authors  from  the  foundation  of  the 
city  of  Constantinople  to  its  conquest  by  the  Turks."  The 
memoirs  qn  the  above  subject  must  be  transmitted  to  St. 
Petersburgb  on  or  before  the  1st  of  July  1811. 

XL  Notices  respecting  New  Books. 

JL  he  Medical  Society  of  London  have  in  the  press  a  vo- 
lume of  memoirs,  containing  several  valuable  communica- 
tions, in  medical  and  surgical  science,  from  eminent  resi- 
dent and  corresponding  members  of  the  society.  Hie  tide 
of  the  volume  will  be  "  Transactions  of  the  Medical  Society 
of  London,  Vol.  I.  Part  I."  and  it  will  be  accompanied  by 
engravings.  Part  II.  willappear  in  a  few  months  after* 
wards,  the  societyliaving  come  to  the' determination  of 
giving  publicity  to  their  transactions  more  frequently  than 
heretofore. 


XII.  Intelligence  and  Miscellaneous  Articles. 

D£  LUC'S  ELECTRIC  COLUMN. 

To  Mr.  Tilloch. 

NJuly  23d,  1810. 
. #  otwithstanding  the  chauges  which  have  hap- 

pened in  the.  state  of  tbe  atmosphere,  the  small  bells,  which 
are  in  communication  with  De  Luc's  electric  column,  have 
continued  to  ring  without  ceasing,  as  far  as  my  observa- 
tions have  gone,  from  the  35th  oi  March  to  this  day.  Al- 
though we  have  of  late  had  heavy  rain  accompanied  with 
thunder  and  lightning,  we  have  not  had  any  very  damp 
weather,  which  I  imagine  is  the  most  likely  to  stop  the  mo- 
tion of  the  small  clapper,  by  depositing  moisture  on  the 
insulating  parts  of  the  apparatus. — If  you,  or  any  of  your 
readers,  are  acquainted  with  a  method  of  preparing  varnish 
of  a  better  insulating  power  than  those  varnishes  mentioned 
in  Cavallo's  Treatise  on  Electricity,  I  shall  be  glad  to  have 
it  communicated  to  me,  and  others  who  are  interesting 
themselves  in  making  experiments  with  this  new  column. 

I  wish 
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I  wish  here  lo  correct  a  mistake  which  I  made  in  the  ac* 
count  of  the  electric  column  printed  in  your  Magazine  for 
March  last.  1  there  have  miscalled  the  ends  of  the  co- 
lumn: that  which  I  have  named  the  zinc  end  should  hare 
been  named  the  silver  end,  and  the  contrary.  So  that  the 
effects  on  the  electrometer  of  the  coated  jar  were,  respect- 
ing the  plus  and  minus  stales,  just  what  might  have  been 
imagined  they  would  he.  The  mistake  arose  owing  to  the 
silver  and  paper  being  connected  together;  for,  had  the 
two  metals  been  united,  and  the  paper  separate,  the  instru- 
ment would  then  have  resembled  more  the  usual  construc- 
tion of  a  Galvanic  trough'  *"'1  I  should  not,  I  imagine, 
have  been  led  into  any  error  peeling  the  names  of  the 
ends  or  poles  of  it.  I  r        in,  &c. 

B.   M.   FOBSTER. 
THE  O  BLIND. 

The  plan  to  which  we  in  our  last  has  been  since 

published  in  a  prospectus.  he  purpose  of  this  humane 

institution  a  convenient  h  as  been  taken  at  No,  3, 

Pro«pect  Place,    T^imbetb,  prospectus    slates  :  That 

tinder  the  patronage  of  hi  higness  the  Duke  of  Sus- 

sex, a  seminars  is  to  be  of  >r  ibe  tuition  of  blind  sub- 

jects of  the  lusher  classei  ;iety,  where  they  may  be 

taught  reading,  writing,  ins  of  corresponding  with 

detain  tnends.  iiiumc,  i  y,  the  belles  iettres,  lan- 

guage*, ihc  rudiments  ol  mces  generally,  and  such 

.i  iirn'  ,\t   ;i. -.;■•  .  :".  'nee  «...  vailing  accomplishments, 

.'_•  \*.'\  ,;'.c>\  i'  i  b!;:;d  of  both  sexes  to  partake  of  the  in- 
ii  ■..::;  .itm;>c;iii'ii:«  ,f  society,  including  draughts,  back- 
.!:.:•'.:•,  .;u--.  C.-J-,  dancing,  &rc.  Among  other  addi- 
nc;i-  .  ■  n..-  ;•  •■  »t  M  Haiiy,  who  succeeded  in  a  similar 
„iuir,';  .".  I1  ■**'.  ./■■:-  the  revolution,  and  on  whose  mo- 
i . !  ;!..•    .-■.  ■-  *te*se»  to  be  formed,  it  adopts  the  idea 

i-i'  :•  ,'       •  i:  ..  irom  a  constant  and  consoling  ilius- 

t    ■  i     .     '..  those  dispositions  to  habitual  cheer- 

i   ':,--..■.!.  -h  they  are  so  eminently  calculated 

u-  ,-v.v.e  ■>'-  .  ■  '.-'..       laied  properly. 

.     "IPtCIAL  COLD. 

I':  :,.-■  I.-,  c.  '.  Edinburgh,  in  following  out  a 
.  -..•  .;  i  \; -.  ii,  ii-  >■  i  the  relations  of  air  and  moisture, 
h  ..  w.;'\  ■  -.  i,  •  v  ,eks  been  led  to  a  very  singular  and 
!■■■  -. -i.iii  ,  -,*.  i,i-  ,  Without  any  expenditure  of  mare- 
n.-.l.  ,  i,i,  :u  i*  :i-  of  a  simple  apparatus,  in  which  (he 
-.:..-  n  ioa!   powers  is  combined,  freeze  a 

mass 
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mass  of  water,  and  keep  it  for  an  indefinite  length  of  time 
in  the  state  of  ice.  In  the  space  of  an  hour  he  has,  on  a 
small  scale,  formed  a  cake  of  ice  6  inches  in  diameter,  and 
three  quarters  of  an  inch  thick.  With  very  little  trouble 
he  can  produce  a  permanent  cold  of  90  degrees  of  Fahren- 
heit below  the  temperature  of  the  air,  and  might  easily  push 
it  to  100  or  even  110.  The  professor  is  now  engaged  in 
prosecuting  these  fruitful  researches,  and  will  soon,  we 
nope,  favour  the  public  with  an  account  of  his  process,  and 
of  the  chief  results. 

SUPPOSED  NEW  EARTH. 

M.  Vinterl,  of  Pest  in  Hungary,  has  lately  sent  to  the 
French  Institute  several  specimens  of  an  earth  which  be 
conceived  to  be  new,  and  to  which  he  gave  the  name  of 
Aodronia.  A  committee' of  the  Institute,  consisting  of 
Messrs.  Fourcroy,  Guyton  Morveau,  Bertbollet,  and  van* 

Juelin,  have  analysed  this  substance,  and  have  determined 
bat  it  is  merely  a  compound  of  ei lex,  lime,  alumine,  potash, 
and  iron. 

\  CHAN  IO  LOGY, 

The  following  observations  have  been  published  in  the 
foreign  journals  on  the  system  of  craniology  by  M.  Gall. 

1.  The  Italian  poet  Dolce,  who  died  in  1508,  in  his  dia* 
Jogue  on  the  means  of  preserving  and  strengthening  the 
memory,  alludes  to  a  head  which  is  represented  at  page  8 
of  the  Venice  editions  of  1563  and  1586,  the  cranium  of 
which  is  divided  and  figured  according  to  M.  Gall's  sy- 
stem ;  and  under  this  wood-cut  we  read  the  following  in- 
scription :  "  In  questa  tu  vedi  ove  6  il  senso  commune, 
ove  la  fantasia,  la  cogitativa,  la  imaginativa,  la  stimulativa, 
|a  memorativa :  ed  anco  l'odorato  e  il  gusto." 

t.  The  grand  chancellor  of  Denmark,  Schumacher, 
count  Grifienfield,  who  died  in  1699,  must  have  practised 
cranioscopy  with  success,  if  we  may  credit  M.  Wedel 
Simonson,  the  author  of  a  dissertation  read  before  the  me- 
dical society  of  Copenhagen.  The  same  gentleman  (M. 
Schumacher)  maintained  a  medical  disputation  in  1650, 
De  nervis  ;  Bartholin  being  then  president  of  the  above  so- 
ciety. 

3.  Frenair  (at,  French  author)  says  in  his  biography  of 
Laurence  Sterne,  who  died  in  1768,  and  which  was  pre- 
fixed to  the  French  translation  of  Sterne's  works,  "  that  an 
eminent  surgeon  had  dissected  the  brain  of  Laurence 
Sterne,  under  the  persuasion  that  he  would  find  something 
extraordinary  in  its  configuration." 

4.  S wedenborg,  ivho  died  in  1774,  taught  that  good  or 

bad 
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bad  qualities  had  an  influence  on  the  form  of  the  cra- 
nium . 

5.  The  principal  theorem  of  M.  Gall,  that  ihe  brain  im- 
presses on  the  cranium  its  different  forms,  is  also  to  be 
fount!  in  the*  "  Fragment  Pkysiognomiques"  of  Lavater, 
Leipsic,  1 775— J  7  TS. 

A  German  traveller  has  recently  discovered  in  the  neigh- 
bourhood of  the  Red  Sea  the  ruins  of  the  ancient  city  of 
Dscherrasch,  probably  the  Gerusa  of  antiquity.  He  found 
the  remains  of  several  public  edifices,  two  amphitheatres, 

several  palacts,  a  temple,  &c. 

Geology  and  natural  have  lately  sustained  a  se- 

vere loss   by  the  pre  matt  h  of  Mr.  William  Martin 

of  Macclesfield,  Uieshir  mber  of  the  Geological  So- 

ciety  <>i  London,  and  an  i  most  useful  work,  "  Out- 

lines of  an  Attempt  toe.  i  Knowledge  of  extraneous 

Fossils  on  scientific  Prir  '   in   octavo;  and  also  of 

"  Petrificata  DerWnsia.  es  and  Descriptions  of  Pe- 

trifactions collected  in  .  re,"  in  4to,  with  coloured 

filates;  of  which  52  at  ie<]  in  the  1st  volume  pub- 

ished  less  than  a  year  b  death.     We  are  truly  con- 

cerned to  learn  that  M  i  has  left  a  wile  and  young 

family  without  means  ut;  the  profession  hefnl- 

lowed,  that  of  a  drawi  :r,  as   commonly  happens 

in  country  places,  not  ..  roved  very  lucrative.     We 

should  n')oifi'  to  hear  t.  considerable  progress  has 

Uen  11..:. >  hv  Mr.  M.  :  ivi  ..,..  a  second  volume  of  the 
alvve  l.i.'hiv  iiuiroting  and  useful  work,  and  that  some 
nn .iin  hi': i  .lei'isi-j  by  the  friends  of  geological  science  ta 
alli'vi.iti-  tin-  p;i  ii.it i tnt  of  his  widow  and  orphan  children, 

l  in  i-    iv    PATENTS     FOR    NEW    INTENTIONS. 

T.i  the  lit  v.  1  It  nry  Liston,  of  Ecclcsmachcn,  in  Scot- 
l.uul.  .1,.,!  (.'li.ii!'.->  l'.ioughton,  of  Edinburgh,  writer  to 
i!u-  M:'i.ii,    tor  iir.i'i'inements  in  the  construction  of  or- 

1,.  S.iiniul  Hill,  of  Serle-street,  London,  Esq.,  for  a 
m. -:::,v  ni  1 1 ■  lh 1 1 ■  u.  slime  pipes  in  a  more  effectual  manner 
i!i.in  i: .■.-.  In Vii  1'itoii'  .liseovered. — July  3. 

I,,  .l.usu's  ll.i!;.  of  Walthamstow,  for  a  method  of 
ni.iiiiil.uuii.iu'    .\  in  mrial  from  the  twigs  or  branches  .of 

I mi,  iii.iili.'ns,  .in.!  mshes,  and  other  shrubs  or  plants  of 

i!,,  I;\,'  |.l..-,  i,<  k  used  instead  of  flax  or  hemp  ;  and 
i.-i  i!,.  -..mi,'  iimpi'M.-  for  which  flax  and  hemp  are  now 
ur.l.      .loll     i!  To 
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To  John  Kent,  of  Southampton,  architect,  for  certain 
improvements  in  the  method  of  making  artificial,  stone,— 
July  3. 

To  Robert  Howden,  of  Providence-row,  Finsbury- 
square,  baker,  for  an  improved  method  of  extracting  foul 
air  out  of  ships,  whereby  £  constant  succession  of  fresh 
air  will  be  introduced ;  and  at  the  same  time  moderating 
the  degree  of  heat  according  to  the  climate.  And  also  of 
extracting  the  fout  air  from  mines  and  pits  of  every  de- 
scription, and  of  regulating  the  degree  of  heat,  and  of 
giving  heat  and  a'  constant  succession  of  .fresh  air  to 
houses  in  general. -r-July  3. 

To  ^Villiam  Shakespear,  of  Birmingham,  and  Thomas 
Osier  the  younger,  of  the  same  place,  for  an  improved 
method,  or  methods,  of  manufacturing  glass  or  paste 
drops  for  chandeliers,  lamps,  and  lustres,— July  5. 

To  Richard  Varley,  of  Cheadle  Mosley,  in  the  county  of 
Chester,  for  certain  new  additions  to  and  improvements 
upon  the  machinery  now  in  use  for  the  roving,  spinning, 
doubling,  and  twisting,  of  cotton,  silk,  flax,  wool,  mo- 
hair, and  other  materials  used  for  the  manufacture  of  twist, 
thread,  or  other  kind  of  yarn.— July  7« 

To  George  Hall,  of  the  Strand,  goldsmith,  for  certain, 
improvements  in  the  art  of  working  and  making  spoons,  * 
forks,  and  such  other  articles  of  gold,  silver,  or  other 
metals,  as  usually  are  or  may  be  stamped  or  struck  by 
means  of  seats  and  punches,  or  dies  of  any  kind  or  de- 
scription ;  and  likewise  in  the  tools  or  instruments  to  be 
used  in  carrying  the  said  improvements  into  effect  and  prac- 
tice.— July  18. 

To  Ralph  Wedgwood,  of  Oxford- street,  for  his  new 
character  for  language,  numbers,  and  music,  and  the  me- 
thods of  applying  the  same. — July  18. 

To  George  Stebbing,  of  Portsmouth,  mathematical  in- 
strument maker,  for  certain  improvements  on  the  action 
and  other  parts  of  sea  and  land  compasses. — July  18.    * 

To  Benjamin  Agerday,  of  Handsworth,  Staffordshire, 
for  improvements  in  the  construction  of  a  toast- stand,  (for 
the  purpose  of  holding  a  plate  before  the  fire,)  a  hearth 
brush  or  dust  brush,  and  toasting  fork,  and  occasionally 
in  combining  or  uniting  the  said  brush  and  toasting  fork  in 
pj}e  utensil  or  article.— July  18. 
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XI V.  On  Pendulums.    By  Ez.  Walker,  Esq. 

JL  he  mechanism  of  pendulums  is  a  subject  which  has  of 
late  years  attracted  much  attention  ;  but  whether  any  real 
improvements  have  been  made  since  the  days  or'  Harrison, 
is  a  question  on  which  there  are  various  opinions.  Rods 
,  of  zinc,  pewter,  lead,  and  other  soft  metals  have  been 
substituted  for  those  of  brass,  to  reduce  the  gridiron  pen^ 
dulum  to  a  more  simple  form  :  but  it  has  been  found  by 
experience  that  some  of  those  soft  metals,  when  under  the 
pressure  of  the  weight  of  the  lens,  do  not  long  retain  the 
same  power  of  expansion  and  contraction. 

The  late  Mr.  James  Bullock,  a  very  ingenious  clock- 
maker,  and  a  man  of  much  experience,  told  me,  that  brass 
and  steel  were  the  only  metals  he  could  rely  on,  in  the 
construction  of  compound  pendulums* 

The  gridiron  pendulum  is  constructed  on  the  supposition 
that  it  is  kept  invariably  of  the  same  length  by  rods  of 
different  metals,  which  have  their  lengths  duly  propor- 
tioned to  their  expansions  and  contractions;  but  late 
writers  have  advanced  several  objections  to  this  mode, 
of  compensation.  The  principal  of  these  objections  are : 
1st,  The  length  of  the  pendulum  may  be  increased  by 
its  weight,  sdly,  Where  the  rods  pass  thrdugh  the  con- 
necting bars  there  is  some  friction,  which  causes  them 
to  move  by  starts,  and  not  according  to  the  increase  and 
decrease  of  heat :  and,  3dly,  The  difficulty  of  exactly  ad- 
justing the  lengths  of  the  rods.  But  there  is  another 
source  of  error  in  this  pendulum,  which  has  not,  I  believe, 
been  attended  to  by  writers  on  this  subject. 

Suppose  that  the  distance  between  the  centre  of  the  lens 
and  the  point  of  suspension  were  not  to  suffer  any  change 
by  the  vicissitudes  of  heat  and  cold,  still  the  length  of  the 
pendulum  might  vary.  For  as  the  ends  of  the  compensation 
lods  are  connected  by  cross  pieces,  and  as  all  these,  except 
one,  are  put  in  motion  by  every  variation  in  the  tempera- 
ture of  the  air,  some  moving  in  a  direction  contrary  to  the 
others;  therefore  it  is  evident,  that  the  motions  of  these 
cross  bars  must  alter  the  distance  between  the  point  of 
suspension  and  the  centre  of  oscillation,  unless  their 
heights  be  adjusted  according  to  their  motions  to  and  from 
the  point  of  suspension. 

Suppose  the  cross  piece  which  connects  the  two  extreme 
rods  of  the  gridiron  pendulum  be  fixed  to  the  centre  of 
the  lens,  and  that  the  expansions  of  steel  and  brass  be  a* 

VoK  36.  No.  IAS.  August  1810.  F  three 
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three  to  five  :  tlien,  if  the  expansion  of  one  of  the  extreme 
steel  rods  raises  the  top  bar  three  degrees  nearer  the  point 
ol  suspension,  the  brass  rod,  which  is  joined  to  the  steel 
rod  at  the  top,  will  remove  the  cross  bar  fixed  to  its  lower 
end,  onlv  two  degrees  from  the  same  point. 

To  investigate  the  ratio  of  the  weights  of  these  cross 
pieces,  thai  ill*  centre  ol  gravity  of  the  pendulum  may  re> 
nuin  at  (he  same  distance  from  the  point  of  suspension, 
iu  all  degrixs  of  Iie.it ; — Let  CG  represent  nn  inflexible 
lever,  i-rni -;de7t d  a*  without  weight,  kept  in  equilibrio  upon 
the  i.:\-r.:r:  F.  bv  three  weights,  A,  B,  aud  \V.  And  let 
».T  =  .r,Pl'=-.,inl  !G=s. 
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Mine  r. 
,  t  improve  the  gridiron  pendulum; 
.''dieult  to  exhibit  a  theorem  com- 
mode of  compensation  which  is 
i!  an  ties.  A  pendulum  of  a  more 
■d  that  mignt  be  more  easily  ad- 
•■'.;,  is  still  an  object  that  merits  the 
■mcr. 

.    -;n  is  founded  on  principles  more 

,i;i  any  other  compound  pendulum 

.  tiled  j  but  the  manner  of  construct- 

Ins  prevented  its  being  more  gene- 

v    icks.     This  objection  is  now  ob- 

.   on  of  a  steel  rod  with  a  glass  vessel 

.  ,u»g  quicksilver,  so  that  when  the 

■«.'.  Fluiion*,  r«g»  31*  -fteel 
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iteel  rod  expands  downwards  the  quicksilver  expands  up* 
wards,  and  vice  versd.  The  rate  of  the  clock  will  show 
whether  the  pendulum  be  over  or  under  corrected ;  conse- 
quently by  taking  a  little  quicksilver  out  of  the  bob,  or 
adding  a  little,  the  compensation  may  be  adjusted  to  the 
utmost  degree  of  exactness,  and  with  very  little  trouble. 

It  may  be  supposed  that  a  pendulum  cannot  be  adjusted  ' 
for  heat  and  cold  by  the  going  of  the  clock,  but  the  rate  of 
ray  clock  shows  that  this  supposition .  is  not  well  founded ; 
for  when  a  wooden  pendulum  was  attached  to  it,  its  rate 
of  going  was  affected  merely  by  dryness  and  moisture ; 
but  with  a  mercurial  pendulum  its  rate  was  affected  only  by 
heat  and  cold,  the  pendulum  being  a  small  matter  under 
corrected;  but  this  variation  in  its  rate  during  twelve 
months  was  very  little  more  than  one  second  per  day,  al- 
though the  temperature  of  the  outward  air  aid  not  vary 
less,  by  Fahrenheit's  scale,  than'  70  degrees. 

The  following  register  of  the  going  of  this  clock  was 
computed  from  the  sun's  transits  over  the  meridian,  ob- 
served with  a  3|  feet  transit  telescope. 

Lynn,  July  16, 1810.  E.  WALKBR. 

P.  S.  For  an  account  of  the  greatest  annual  variation  in 
the  daily  rate  of  the  transit  clock  at  the  Royal  Observatory 
for  six  years,  see  Phil.  Mag.  vol.  xxxiv.  p.  4. 

An  Account  of  the  Going  of  a  Clock  with  a  mercurial 

Pendulum  made  by  Mr.  Barraud. 


1809- 


June 
July 


Aug. 


27 
1 

4 
1) 
13 
14 
16 

19 
26 

31 

8 

13 

17 

23 


Daily 

Rate  of 

the  Clock, 


// 
+  0M4 

030 

055 

037 

033 

018 
016 
030 

029 
0*44 

o-  0 

0*28 
0-20 


No.  of 
Days. 


1809. 


4 
3 

7 
2 
1 
2 
3 

7 

5 
8 
5 

4 
6 


Aug.  26 

30 

Sept.    7 

9 
15 

17 
21 
24 

29 

J 

7 

8 


Daily 

Rate  of 

the  Clock. 


Oct. 


ill 


+  036 
0*35 
0-22 
0*42 
0-20 
0*28 
0-53 
0-54 
0*48 
0*43 
0*40 
041 

o-io 


No.  of 
Days. 


3 

4 

8 

2 

6 

2 

4 

3 

5 

2 

6 

1 

3 


P« 


Tabu 


On  PenduluHss. 
Table  (Continued). 


isog. 

Daily 

RlIF    uf 

ihi  Cine* 

No.  of 
Day*. 

810. 

Daily 
Rile  of 
Xbt  Clock. 

No.  of 
D.j,. 

■_'(i 

+  6'"38 

15     April  11 

+  rl8 

13 

Nov,    ; 

0-44 

13 

16 

1-18 

5 

y 

0-42 

9 

IB 

1-08 

S 

15 

0-51 

6 

SO 

TOO 

« 

16 

037 

22 

075 

s 

19 

0-39 

23 

O'BS 

1 

SI 

045 

25 

044 

s 

M 

0'93 

27 

027 

a 

fi" 

079 

88 

O-ig 

l 

Dec.     2 

o-ss 

29 

0-23 

l 

4 

068 

ay      1 

0-*9 

9 

10 

0-85 

8 

0-59 

7 

13 

091 

11 

0-56 

s 

15 

0S5 

13 

0-53 

a 

21 

114 

14 

0-33 

l 

'.*S 

089 

18 

0-63 

4 

4    || 

3 

25 
26 

0-62 
0-39 
0-44 
0-5:9 
0-39 

3 

IS  10. 

J-0'85 

ii  "j 
ii  -lid 

1 
S 

a 

i 

27 

0-31 

i 

Ui 

' 

30 

0-23 

3 

'* 

t1  .'.' 

17    Jl 

nc      1 

0-24 

S 

1 

1  ! 

8 

0  08 

7 

1 

14 

0-32 

6 

*' 

3 

IS 

0  33 

4 

' 

" 

4 

21 

0*31 

3 

o    ' 

95 

0'13 

1 

-' 

29 

013 

4 

1 

uj* 

Iv       1 
7 

0-14 
0-H 

S 
6 

* 

!  ''*, 

7 

9 

0-14 

2 

',  ,.. 

J 

12 

016 

3 

2       i 

4 

[     85     )  " 

M 

XV.  The  Bakerian  Lecture  for  1 809.  On  some  new  Elec- 
trochemical Researches  on  various  Objects,  particularly t 

,  the  metallic  Bodies,  from  the  Alkalies,  and  Earths, 
and  on  some  Combination*  of  Hydrogen*  By  Hum- 
phry Davt,  Esq.  Sec.  R.S.  F.R.S.E.  M.RJ.A. 

[Concluded  from  p.  32.] 

IV.  On  the  Metals  of  Earths. 

JL  have  tried  a  number  of  experiments  with  the  hopes  of 
gaining  the  same  distinct  evidences  of  the  decomposition 
of  the  common,  earths,  as  those  afforded  by  the  electro- 
chemical processes  on  the  alkalies,  and  the  alkaline  earths. 

I  find  that  when  iroh  wire  ignited  to  whiteness,  by  the 
power  of  1000  double  plates,  is  negatively  electrified  and 
fused  in  contact  with  either  silex,alumine  or  glucine,  slightly 
moistened  and  placed  in  hydrogen  gas ;  the  iron  becomes 
brittle  and  whiter,  and  affords  by  solution  in  acids,  aii 
earth  of  the  same  kind  as  that  which  has  been  employed 
in  the  experiment, 

1  have  passed  potassium  in  vapour  through  each  of  tbes£ 
earths,  heated  to  whiteness  in  a  platina  tube :  the  results 
were  remarkable,  and  perhaps  not  unworthy  of  being  fully 
detailed. 

When  silex  was  emploved,  being  in  the  proportion  of 
about  ten  grains  to  four  of  potassium,  no  gas  was  evolved, 
except  the  common  air  of  the  tube  mingled  with  a  little 
inflammable  gas,  not  more  than  might  be  referred  to  the 
moisture  in  the  crust  of  alkali,  formed  upon  the  potassium. 
The  potassium*  was  entirely  destroyeaj  and  glass  with 
excess  of  alkali  was  formed  in  the  lower  part  of  the  tube; 
when  this  glass  was  powdered,  it  exhibited  dark  specks, 
having  a  dull  metallic  character  not  unlike  that  of  the  pror 
toxide  of  iron.  When  the  mixture  was  thrown  into  water, 
there  was  only  a  very  slight  effervescence;  but  on  the  ad- 
dition of  muriatic  acid  to  the  water,  globules  of  ga$  were 
slowly  liberated,  and   the  effect  continued  for  nearly  an 

•  The  results  of  this  experiment  are  opposed  to  the  idea  that  potassiuft 
is  a  compound  of  hydrogen  and  potash  or  its  basis ;  for  if  so,  it  might  be 
expected  that  the  hydrogen  would  be  disengaged  by  the  attraction  of  the 
alkali  for  lilex.  In  my  first  experiments  on  this  combination,  1  operated 
in  an  apparatus  connected  with  water,  and  I  found  that  the  potassium 
produced  as  much  hydrogen  as  if  it  had  been  made  to  act  upon  water ;  in 
this  case  the  metal  had  rapidly  decomposed  the  vappur  of  the  water,  which 
must  have  been  constantly  supplied. 

F  3  hour • 
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I  hour ;  so  that  there  is  great  reason  to  believi 
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acid  Upon  the  amalgam,  yet  I  could  not  be  entirely  satis- 
fied that  there  was  any  of  the  metaU  of  these  earths  in 
triple  combination. 

Mixtures  of  the  earths  with  potassium,  interc  ely  ignited 
in  contact  with  iron  filings,  and  covered  with  iron  filings 
in  a  clay  crucible,  gave  much  more  distinct  results.  Whe- 
ther silex,  alumine,  or  glucine  was  used,  there  was  always 
a  fused  mass  in  the  centre  of  the  crucible;  and  this  mass 
had  perfectly  metallic  characters.  It  was  in  all  cases  much 
whiter  and  harder  than  iron.  In  the  instance  in  which 
Silex  was  used,  it  broke  under  the  hammer,  and  exhibited 
a  crystalline  texture.  The  alloys  from  alumine  and  glu- 
cine were  imperfectly  malleable.  Each  afforded,  by  solu- 
tion in  acids,  evaporation,  and  treatment  with  re-agents, 
oxide  of  iron,  alkali,  and  notable  quantities  of  the  earth 
employed  in  the  experiment. 

Though  I  could  not  procure  decided  evidences  of  the 
production  of  an  amalgam,  from  the  metals  of  the  com- 
mon earths,  yet  I  succeeded  perfectly  by  the  same  method 
of  operating,  in  making  amalgams  of  the  alkaline  earths. 

By  passing  potassium  through  lime  and  magnesia,  and 
then  introducing  mercury,  I  obtained  solid  amalgams, 
which  consisted  of  potassium,  the  metal  of  the  earth  em- 
ployed, a  id  mercury. 

The  amalgam  from  magnesia  was  easily  deprived  of  its 
potassium  by  the  action  of  water.  It  then  ap)>eared  as  a 
solid  white  metallic  mass,  which  by  exposure  to  the  air 
became  covered  with  a  dry  white  powder,  and  which  when 
acted  upon  by  weak  muriatic  acid,  gave  off  hydrogen  gas 
in  considerable  quantities,  and  produced  a  solution  of 
magnesia. 

By  operations  performed  in  this  manner,  there  is  good 
reason  to  believe,  it  will  be  possible  to  procure  quantities 
of  the  metals  of  the  alkaline  earths,  sufficient  for  determin- 
ing their  nature  and  agencies,  and  the  quantities  of  oxygen 
which  they  absorb  ;  and  by  the  solution  of  the  alloys  con- 
taining the  metals  of  the  common  earths,  it  seems  pro- 
bable, that  tjie  proportions  of  metallic  matter  in  tnese 
bodies  may  likewise  be  ascertained. 

On  an  hypothesis  which  I  have  before  brought  before 
the  Society,  namely,  that  the  power  of  chemical  attraction 
and  clcctncal  action  may  tje  different  exhibitions  of  the 
^ame  property  of  matter,  and  that  oxygen  and  inflamma- 
ble bodies  are  in  relations  of  attraction  which  correspond 
to  the  function  of  being  negative  and  positive  respectively, 
it  would  follow  that  the  attractions  of  acids  for  salifiable 
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bajes  would  be  inversely  as  the  quantity  of  oxygen  that 
they  contain  ;  and  apposing  the  power  of  attraction  to  be 
inca.-und  by  the  quantity  of  baaia  which  an  acid  dissolves, 
it  would  be  easy  to  infer  the  quantities  of  oxygen  and  me- 
tallic mailer  from  the  quantities  of  acid  and  of  basis  in  a 
ncu'ral  salt.  On  ihis  idea  I  had  early  in  1808  concluded 
that  barytcs  nuut  contain  least  oxygen  of  all  the  earths, 
and  r..v,  the  ■>r.!tr  zi  ;■>  the  quamm  of  inflammable matter 
mn';  !:c  -:r  fiiin  ~,  pi  ■:>.  &oda,  lime,  and  so  on;  and  that 
silex  i»  !••  i  m;  ..it  i  iii.  Iirgest  quantity  ol  oxygen  of  all. 
It  •  in-   m   r.1.  aiCi:r.:tt  analyses  be  taken,  barytcs  may  be 

■  >  .i  ,-ni-tl  in  i-c..\  ::.,  a-toot  (W5*  of  metal  per  cent,  stron- 
t.:r-  silt.   Iniic  73  S  -,  ma  66$. 

Tilt  'v.iu  pr-  ;  «;.   :i  wi;  llotv   from  an   application 

i !  Mr.  Di't ■■:.'•  ■■■  us*»i         iiii>n§,  that  the  proportion 

■  ■  .>.t\  -in    -  :'■    -  ■■-■    in  al'  ixides,  and  that  the  quan- 

■  -''■   >  '.  -  r.  .  ■.,  :-.v  in  Jtral  salts,  i.  e.  that  every 
*r .  i. :;;,!  .-.;  i-   >■  w  .  im-J   o  particle  of  metal,  one   oE 

\V'e  .ire  in"  •m,«;iiii  i  curate  exnetitnenis  on  tbe 

q-iamm    of  u,.i!-   nqnireo  issolvc  aluniine,   glucmc, 

ami    -it  v  :  li-it     ..en  i  !;ng  ,  chiefs   estimation   of  the 

lonijiosit.oii      c.t    p'-.'^phati  ahimine,  atuminc  mould 

Ki-jv-ir  to  <.■jnk.ui  a'u  ..a  jQ  nt.  of  metallic  matter. 
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...  p  ai.  M.  Ber- 
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M.  Berzelius  *,  in  a  letter  which  I  received  from  him  a 
few  months  ago,  states,  that  in  making  an  analysis  of  cast 
iron,  he  found  that  it  contained  the  metal  of  silex,  and  that 
this  metal  in  being  oxidated  took  up  nearly  half  its  weight 
qf  oxygen. 

If  the  composition  of  ammonia  be  calculated  upon,  ac- 
cording to  the  principle  above  stated,  it  ought  to  consist  of 
53  of  metallic  matter,  and  about  47 1  of  oxygen,  which 
agrees  very  nearly  with  the  quantity  of  hydrogen  and 
ammonia  produced  from  the  amalgam. 

Though  the  early  chemists  considered  the  earths  and  the 
metallic  oxides  as  belonging  to  the  same  class  of  bodies, 
and  the  earths  as  calces  which  they  had  not  found  the 
means  of  combining  with  phlogiston,  and  though  Lavoisier 
insisted  upon  this  analogy  with  his  usual  sagacity,  yet  still 
the  alkalies,  earths,  and  oxides  have  been  generally  con- 
sidered as  separate  natural  orders.  The  earths,  it  has  been 
•aid,  are  not  precipitated  by  the  triple  prussiates,  or  by  the 
solutions  of  galls  J ;  and  the  alkalies  and  alkaline  earths 
are  both  distinguished  by  their  solubility  in  water ;  but  if 
such  characters  be  admitted  as  grounds  of  distinct  classi- 
fication, the  common  metals  must  be  arranged  under  many 
different  divisions ;  and  the  more  the  subject  is  inquired 
into,  the  more  distinct  will  the  general  relations  of  all  me- 
tallic substances  appear.  The  alkalies  and  alkaline  earths 
combine  with  prussic  acid,  and  form  compounds  of  dif- 
ferent degrees  of  solubility  ;  and  solutions  of  barytes  (as 
has  been  shown  by  Dr.  Henry  and  M.  Guytotf)  precipitate 
the  triple  prussiate  of  potash ;  the  power  of  combination  is 
general,  but  the  compounds  formed  are  soluble  in  different 
degrees  in  water.  The  case  is  analogous  with  solutions  of 
galls ;  these,  as  I  have  mentioned  in  a  paper  published  in 
the  Philosophical  Transactions  for  1805,  are  precipitated  by 
almost  all  neutrosaline  solutions;  and  they  form  com- 
pounds more  or  less  soluble  in  water,  more  or  less  coloured, 
and  differently  coloured  with  all  salifiable  bases.  It  is 
needless  to  dwell  upon  the  combinations  of  the  alkalies  and 

*  In  the  same  communication  this  able  chemist  informed  me,  that  he  had 
succeeded  in  decomposing  the  earths,  by  igniting  them  strongly  with  iron 
and  charcoal. 

f  I  take  the  proportions  of  the  volumes  from  the  very  curious  paper  of 
M.  Gay  Lulsac,  on  the  combinations  of  gaseous  bodies,  Mem.  d  \4rcueilt 
torn.  ii.  page*213,  and  the  weights  from  my  own  estimation,  according  to 
which  100  cubic  inches  of  muriatic  acid  gas  weigh  39  grains,  at  the  mean 
temperature  and  pressure,  which  is  very  nearly  the  same  as  the  weight 
given  by  MM.  Gay  Lussac  and  Thenard. 

J  Klaproth,  Annates  de  Ckimic,  tome  x.  p.  277. 
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I  earths,  with  oils,  to  form  soaps  ;  and  of  the  earthy  soaps, 
I  some  are  equally  insoluble  with  the  metallic  soaps.  The 
I  oxide  of  tin,  and  other  oxides  abounding  in  oxygen,  ap- 
I  proach.  very  near  in  their  general  characters  to  zircon,  silex, 
I  and  aluminc  ;  and  in  habits  of  amalgamation,  and  of  alloy, 
1  how  near  do  the  metals  of  the  alkalies  approach  to  the 
|  lightest  class  of  oxidabte  metals  ! 

It  will  be  unnecessary,  I  trust,  to  pursue  these  analogies 
.n v  further,  and  I  shall  conclude  this  section  by  a  few  re- 
|  marks  on  the  alloys  of  the  metals  of  the  common  earths. 
It  is  probable  that  these  alloys  may  be  formed  in  many 
netal hi rgical  operations,  and  that  small  quantities  of  them 
nav  influence  materially  the  properties  of  the  compound 
in  which  they  exist. 

:  conversion  of  cast  into  malleable  iron,  by  the 
I  process  of  blooming,  a  considerable  quantity  of  glass  se- 
I  parates,  which,  as  tar  as  I  have  been  able  to  determine, 
I  from  a  coarse  examination,  is  principally  silex,  alum  me, 
|  and  lime,  vitrified  with  oxide  of  iron. 

Cast  iron  from  a  particular  spot  will  make  only  cold- 
|  short  iron  ;  whilst,  from  another  spot,  it  will  make  hat- 
hhort  ;  but  by  a  combination  of  the  two  in  due  propor- 
tions, good  iron  is  produced;  may  not  this  be  owing  to 
the  circumstance  of  lluir  containing  different  metals  of  the 
earths,  which  in  compound  alloy  may  be  more  ox  id  able 
than  in  simple  alloys,  and  may  be  more  easily  separated 
I  by  combustion? 

Copper,  M.  Bcrzcliits  informs  me,  is  hardened  bv  sili- 
i.ini.  In  -111111:  ■  .j'.n  nents  that  1  made  on  the  action  of 
Hi|,is>ium  and  iron  on  silex,  the  iron,  as  I  have  mentioned 
lefore,  wa=  i-.inKud  fl  hue,  and  very  hard  and  hrittle,  but 
t  did  no!  sieni  to  be  more  oxidable.  Researches  upon 
his  suh'iect  do  not  appear  unworthy  of  pursuit,  and  they 
n.i v  possibly  iiiiil  to  improve  some  of  our  most  important 
u  aim  foe  tun.,-,,  and  ^:ive  new  instruments  to  the  useful  arts. 

V.   Sinne  0>ii>;hr<i/'s>.m  nf  Theory  Illustrated  by  new 
Facts. 

Hydrogen  \~  the  Im-ly  which  combines  with  the  largest 
ii'oji<.r;:oii  of  o-,y:ji]i,  and  yet  it  forms  with  it  a  ueutraJ 
■.■iimniir.'l.  Tbi-,  on  the  hypothesis  of  electrical  energyp 
.I'iiiiJ  -li'uv  ihnf  it  most  he  much  more  highly  positive 
■i;r.L  ■iiiv  i:i i:u  -■,!;;: a;: cr  ;  and  therefore,  if  it  be  an  ojitle, 
t  is  iini  lih-  !>.  tlijt  :■  !>li"i;ld  be  deprived  of  oxygen  by 
-imple  clun.ic.d  attractions.  The  figM 
d  an  acid  ' 
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bined  with  a  metallic  substance,  tellurium,  is  opposed  to 
the  idea  of  its  being  a  gaseous  metal,  and  perhaps  to  the 
idea  that  it  is  simple,  or  that  it  exists  in  its  common  form 
in  the  amalgam  of  ammonium.  The  phenomena  presented 
by  sulphuretted  hydrogen  are  of  the  same  kind,  and  lead  to 
similar  conclusions. 

Muriatic  acid  gas,  as  I  have  shown,  and  as  is  further 
proved  by  the  researches  of  MM.  Gay  Lussac  aud  Thenard, 
is  a  compound  of  a  body  unknown  in  a  separate  state,  and 
water.  The  water,  I  believe,  cannot  be  decompounded, 
unless  a  new  combination  is  formed  :  thus  it  is  not  changed 
by  charcoal  ignited  in  the  gas  by  Voltaic  electricity ;  out 
it  is  decompounded  by  all  the  metals ;  and  in  these  cases 
hydrogen  is  elicited,  in  a  manner  similar  to  that  in  which 
one  metal  is  precipitated  by  another;  the  oxygen  being 
found  in  the  new  compound.  This,  at  first  view,  might 
be  supposed  in  favour  of  the  idea  that  hydrogen  is  a  simple 
substance ;  but  the  same  reasoning  may  be  applied  to  a 
protoxide  as  to  a  metal ;  and  in  the  case  of  the  nitromu- 
riatic  acid,  when  the  nitrous  acid  is  decomposed  to  assist 
in  the  formation  of  a  metallic  muriate,  the  body  disengaged 
(nitrous  gas)  is  known  to  be  in  a  high  state  of  oxyge- 
nation. 

That  nitrogen  is  not  a  metal  in  the  form  of  gas,  is  al- 
most demonstrated  by  the  nature  of  the  fusible  substance 
from  ammonia,  and  (even  supposing  no  reference  to  be 
made  to  the  experiments  detailed  in  this  paper)  the  general 
analogy  of  chemistry  would  lead  to  the  notion  of  its  being 
compounded. 

Should  it  be  established  by  future  researches  that  hydro- 
gen is  a  protoxide  of  ammonium,  ammonia  a  deutoxide, 
and  nitrogen  a  tritoxide  of  the  same  metal,  the  theory  of 
chemistry  would  attain  a  happy  simplicity,  and  the  existing 
arrangements  would  harmonize  with  all  the  new  facts. 
The  class  of  pure  inflammable  bases  would  be  metals  ca- 
pable of  alloying  with  each  other,  and  of  combining  with 
protoxides.  Some  of  the  bases  would  be  known  only  in 
combination,  those  of  sulphur,  phosphorus*,  and  of  the 

boracic, 

*  The  electrization  of  sulphur  and  phosphorus  goes  far  to  prove  that 
they  contain  combined  hydrogen.  From  the  phenomena  of  the  action  of 
potassium  upon  them  in  my  lirst  experiments,  I  conceived  that  they  con- 
tained oxygen,  though,  as  I  have  stated  in  the  appendix  to  the  last  Balccrian 
lecture,  the  effects  may  be  explained  on  a  different  supposition  The  vivid- 
ness of  the  ignition  in  the  process  appeared  an  evidence  in  favour  of  their 
containing  oxygen,  till  I  discovered  that  simibr  phxeomena  were  produced 
by  the  combination  of  arsenic  and  tclluiium  with  potassium.  In  some  late 
experiments  on  the  action  of  potassium  on  sulphur  and  phosphorus,  and  on 

sulphuretted 
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boracic,  fluoric,  and  muriatic  acids;  but  the  relations  of 
their  compounds  would  lead  to  the  suspicion  of  their  being 
metallic.  The  salifiable  bases  might  be  considered  either 
as  protoxides,  <!<  utoxides,  or  tntoxides :  and  the  general 
relations  of  salifiable  matter,  to  acid  matter,  might  be  sup- 
posed capable  of  being  ascertained  by  their  relations  to 
oxygen,  or  by  the  peculiar  state  of  their  electrical  energy. 

Tim  whole  tenour  of  the  antiphlogistic  doctrines  neces- 
sarily points  to  such  an  order;  but  in  considering  the  facts 
under  other  points  of  view,  solutions  may  be  found,  which, 
if  >iot  so  simple,  account  for  the  phenomena  with  at  least 
equal  iajiiity. 

If  hydrogen,  according  tt  ypolln-sis  to  which  I  have 

often  referred,  be  consider'  the  principle  which  givea 

inflammability,  and  as  the  c-  if  metallization,  then  our 
list  of  simple  substances  w  -lude  oxvfeen,  hvdrogen, 

and  nnk noun  bases   only;  s  and  inflammable  solids 

will   be    compound?    of  \fr  scs,  with    hydrogen;  the 

earths,  the  lixcil  alkalies,  r  oxides,  and  ihe  commou 

acids,  will  be  compounds  <  line  bases,  with  water. 

The  Mrmi'jr*!  a -'.'11111  en;  avorn  of  this  notion,   in 

addni  >n   In   ilio>L>    1    have  staled,  which  at  present 

Dd'ijr  to  me,  are:  First,  '  iperties  which  seem  to  be 

inherent  11  con>:;i  bodies,  aich  are  either  developed 

or  concealed,  acco:J  ng  to  ore  of  their  combinations, 

fhu-  -i.ph-.ir,  wbvii  n  is  d  in  water  either  in  com- 

bination  uith   .ndrogcn  [en,  uniformly  manifests 

,.   i  ;,  ,.-..,-.,,:  ;   -..,,]  ||1P  jantity  of  sulphur,   whe- 

■     h  Hydrogen,  whether  in  its  simple 
■  ■    •    :ni  in  with  one  proportion  of  oxygen, 

■  ■■-  'it  -  1.  troin  my  experiments  seems    to 
.:ne   quantity  of  alkali.    Tellurium, 
i.    i   ■  « 1  in  1.  1   -i       ■  1  i.\ide  or  of  hydruret,  seems  to  have 
:;.  -..->    "i   combination  with  alkali;  and  the 

■  .10.    :;..  ':  die   acidifiable  bases,  act  with  the 

■;..:.:-,  ■:  1...  *_.-   .  .;  . ... '.  ,-iber. 

Iihosphuretted  hydrogen,!  find  thai    the 

■  -  c  olicuurd  a  larpcr  volume  of  gas  irom 
.  d  to  [lie  action  ol  certain  of  these  bodies. 
These  eTperimeutsare  Mill  in  progres*. 
of  (hem  before  the  Society.  Theideaofthe 
.  nd  phosphorus  is  however  still  supported 
:i:~  nonconducton  of  electricity  is  one  ar* 
.  :j*iitm  and  indium  I  find  when  heated  in 
tjuadrrty  of  atmospheric  air,  absorb  both 
■r-ii'  nonconducting  inflammable  botlietana- 

Secoud, 
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Second,  The  facility  with  which  metallic  substances 
are  revived,  in  cases  in  which  hydrogen  is  present.  I 
placed  two  platina  wires,  positively  ana  negatively  electri- 
fied from  500  double  plates  of  six  inches,  in  fused  litharge ; 
there  was  an  effervescence  at  the  positive  side,  and  a  black 
matter  separated  at  the  negative  side,  but  no  lead  was  pro- 
duced ;  though  when  litharge  moistened  with  water  was 
employed,  or  a  solution  of  lead,  the  metal  rapidly  formed : 
the  difference  of  conducting  power  may  be  supposed  to 
produce  some  difference  of  effect,  yet  the  experiment  is 
favourable  to  the  idea,  that  the  presence  of  hydrogen  is 
essential  to  the  production  of  the  metal. 

Third,  Oxygen  and  hydrogen  are  bodies  that  in  all  cases 
seem  to  neutralize  each  other,  and  therefore  in  the  product* 
of  combustion  it  might  be  expected  that  the  natural  ener- 
gies of  the  bases  would  be  most  distinctly  displayed,  which 
is  the  case ;  and  in  oxymuriatic  acid,  the  acid  energy  seems 
to  be  blunted  by  oxygen,  and  is  restored  by  the  addition  of 
hydrogen. 

In  the  action  of  potassium  and  sodium  upon  ammonia, 
though  the  quantity  of  hydrogen  evolved  in  my  experi- 
ments is  not  exactly  the  same  as  that  produced  by  their 
action  upon  water ;  yet  it  is  probable  that  this  is  caused  by 
the  imperfection  of  the  process*;  and  supposing  potassium 
and  sodium  to  produce  the  same  quantity  of  hydrogen  firona 
ammonia  and  water,  the  circumstance,  at  first  view,  may  be 
conceived  favourable  to  the  notion  that  they  contain  hy- 
drogen, which  under  common  circumstances  of  combina- 
tion will  be  repellent  to  matter  of  the  same  kind :  but 
this  is  a  superficial  consideration  of  the  subject,  and  the 
conclusion  cannot  be  admitted;  for  on  the  idea  that  in 
compounds  containing  gaseous  matter,  and  perhaps  com-* 
pounds  in  general,  the  elements  are  combined  in  uniform 
proportions;  then  whenever  bodies  known  to  contain  hy- 
drogen are  decomposed  by  a  metal,  the  quantities  of 
hydrogen  ought  to  be  the  same,  or  multiples  of  each  other. 
Thus,  in  the  decomposition  of  ammonia  by  potassium  and 
sodium,  two  of  hydrogen  and  one  of  r/itrogen  remain  in 

*  There  seems  to  be  always  the  same  proportion  between  the  quantity  of 
ammonia  which  disappears,  and  the  quantity  of  hydrogen  evolved ;  i.  e. 
whenever  the  metals  of  the  alkalies  act  upon  ammonia,  supposing  this  body 
to  be  composed  of  three  hydrogen,  and  one  of  nitrogen,  in  volume,  two  of 
hydrogen  and  one  of  nitrogen  remain  in  combination,  and  one  of  hydrogen 
is  set  free.  And  it  may  be  adduced  as  a  strong  argument  in  favour  of  the 
theory  of  definite  proportions,  that  the  quantity  of  the  metals  of  the  alkalies 
and  nitrogen,  in  the  fusible  results,  are  in  the  same  proportions  as  those  in 
which  they  exist  in  the  alkaline  nitrates. 

combination, 
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combination,  and  one  of  hydrogen  is  given  off;  and  in 
the  action  of  water  on  potassium  to  form  potash,  the  same 
quantity  of  hvdrogen  ought  to  be  expelled.  From  my 
analysis*  of  sulphuretted  hydrogen,  il  would  appear,  that 
if  potassium  in  forming  a  combination  with  this  substance 
sets  free  hydrogen,  it  will  be  nearly  the  same  quantity  as  it 
would  cause  to  In  evolved  from  water.  And  it  (he  analysis 
of  Mr.  Proust  and  Mr.  Hatcheti,  of  the  sulphuret  of  iron, 
be  made  a  basis  of  calculation,  iron,  in  attracting  sulphur 
from  sulphuretted  hydrogen,  will  liberate  the  same  propor- 
tion of  hydrosren  as  during  its  solution  in  diluted  sulphuric 
and  taking  Mr.  Dalton's  law  ol  proportion,  the  case 
metals  ;  and  if  such 


will  be  similar  with  respi 
reasoning  were  lo  be  ado] 
be  compounds  of  hydrogt 
fere  lit  combinations  conL 
the  evolution  of  equal  proj 
be  proved  that  almost  an) 
am  other.  The  -ame  qui 
either  muriate,  sulphate, 
cipitate  equal  quantities  O 
surd  to  infer  from  this,  t> 
one  of  its  delimits;  lb* 
matter,  and  of  dtttacting 
finite,  and  governed  by  il. 
Potassium,  sodium,  in 


that  metals  are  proved  lo 
tuse,  in  acting  upon  dif- 
hydrogen,  they  produce 
of  this  gas,  then  it  might 
of  matter  is  contained  in 
f  potash,  in  acting  upon 
te  nf  magnesia,  will  pre- 
esia ;  but  it  would  be  ab- 
h  contained  magnesia,  a<» 
Of  repelling  one  krad  oE 
tind,  must  be  equally  de- 
;ircumsianccs. 
ury,  and  all  metals  that  I 


•  Th( 


'boi  :i-.  I  he  nperimeoti  in  the  list 

■    ™  th.       .      .       iqi  a  volume  ■(  hydroeen  e.;i.i! 

7'ivny  be  I  .U-ii  a»  35  gi  aim,  fi.r    100  cubical 

■    <■'.  hvdropm,.ind3i-T3of  n>t]itiiir.  Who, 

urncd  by  mm  moo  wnrv,  n  Toy  reoned 

diminution  of  volume,  and  ihe  fimipi'.attd 

probably  contain*!  minuie  quantity  of  hy- 

■  iil  by  Vulivic  ipjiii,  she  Milpbur  it  precipi- 

.:    lot  s  no .  I  -.i  nge    I  i.  lun  i  .  io  the  lad  case 

.-.  -.:,  J  ai  (he  roomful  uf  its  production,     to  tome 

;'      laboratory  of  'hi-  Ruvjt  InMitulioo,  on  ar- 

i  drogeo,  it  wa*  fcuod  thai  when  these  gaset 

■  v,  [ho*  wai  no  change  io  their  volumes;  but 

■jihoru.  teemed  to  be  thrown  dowii  'Q  their 

i   ;■   v/jsd»rk-coloured,aml  the  arwmic  appeared 

■..;-.  pruhably  hvdrureii:  (his  ii  confirmed  like- 

,.i.t!l  upon  a<CQluretnd  and  phospburetted  by- 

■  ■  -  uaUer  quantity  than  it  iiifiicieni  to  decotn- 

-e  Is  alwaysaneipaniionof  volume;  so  that 

.-.  ■■  'J  hydrogen  contain  in  equal  volumes,  more 

idrogen,  probably  hair  as  much  more,  or 

.  "leeiperimeotsmadeou  the  weights  of  pbo*- 

;..  ilrogcn,  it  would  appear  that  100  cubic  inches 

10  jrraint,  at  the  mean  temperature  and  pressure, 

have 


Oft  various  Objects,  93 

have  experimented  upon,  in  acting  upon  muriatic  acid  gas, 
evolve  the  same  quantity  of  hydrogen,  and  ail  form  dry 
muriates;  so  that  any  theory  of  metallization,  applicable 
to  potash  and  soda,  must  likewise  apply  to  the  common 
metallic  oxides.  If  we  assume  the  existence  of  water  in 
the  potash,  formed  in  muriatic  acid  gas,  we  must  likewise 
infer  its  existence  in  the  oxides  of  iron  and  mercury,  pro- 
duced in  similar  operations. 

The  solution  of  the  general  question  concerning  the 
presence  of  hydrogen  in  all  inflammable  bodies,  win  un- 
doubtedly be  influenced  by  the  decision  upon  the  nature  of 
the  amalgam  from  ammonia,  and  a  matter  of  so  much  im- 
portance ought  not  to  be  hastily  decided  upon.  The  diffi- 
culty of  finding  any  multiple  of  the  Quantity  of  oxygen, 
which  may  be  supposed  to  exist  in  hydrogen,  that  might 
be  applied  to  explain  the  composition  of  nitrogen  from  the 
same  basis,  is  undoubtedly  against  the  simplest  view  of  the 
subject.  But  still  the  phlogistic  explanation,  that  the  me- 
tal of  ammonia  is  merely  a  compound  of  hydrogen  and 
nitrogen;  or  that  a  substance  which  is  metallic  can  be 
composed  from  substances  not  in  their  own  nature  metallic, 
is  equally  opposed  to  the  general  tenour  of  our  chemical 
reasonings. 

I  shall  not  at  present  occupy  the  time  of  the  Society  by 
entering  any  further  into  these  discussions ;  hypothesis  can 
scarcely  be  considered  as  of  any  value,  except  as  leading  to 
new  experiments ;  and  the  objects  in  the  novel  field  of 
electrochemical  research  have  not  been  sufficiently  ex- 
amined to  enable  to  decide  upon  their  nature,  and  their 
relations,  or  to  form  any  general  theory  concerning  them 
which  is  likely  to  be  permanent. 

Explanation  of  the  Figures. 

Fig.  1.  The  apparatus  for  electrizing  potassium  in  gases. 
A  the  glass  tube.  B  the  wire  negatively  electrified.  C 
and  D  the  cup  and  wire  positively  electrified. 

Fig.  2.  The  apparatus  for  decomposing  water,  out  of 
the  contact  of  aif\  page  20.  AA  the  cones  containing  the 
water.  BBB  the  tubes  for  conveying  the  gas.  C  and  D 
the  pneufratic  apparatus. 

Fig.  3.  The  apparatus  for  decomposing  and  recompos- 
ing  water  under  oil.  CC  the  wires  for  communicating  the 
Voltaic  electricity.  DD  the  wires  for  producing  the  ex- 
plosion. B  the  tube.  A  the  vessel  containing  it.  a>  d,  c, 
the  level  of  the  different  fluids. 

Fig.  4.  The  apparatus  for  exposing  water  to  the  action 

of 
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of  ignited  potash  ami  charcoal,  out  oF  the  contact  of  air. 
A  the  lube  for  water.  11  the  iron  tube.  C  the  receiver 
for  the  ammonia.     D  the  pneumatic  apparatus. 

Fig.  5.  The  apparatus  for  the  dec oui position  of  am- 
monia. 

Fig.  6.  A  Voltaic  apparatus,  being  one  of  the  200  which 
compose  the  new  Voltaic  battery  of  the  Royal  Institution. 
For  the  construction  of  this  battery,  and  of  other  instru- 
ments applicable  to  new  researches,  a  fund  of  upwards  of 
.s^'1000  has  been  raised  by  subscription,  from  members  of 
the  Royal  Institution.  As  yet,  the  whole  combination  has 
not  been  put  into  action  j  but  reasoning  from  the  effects 
of  that  part  of  it  which  '  '  ren  used,  some  important 
phenomena  may  he  exp  om  so  great  an  accumula- 

tion of  electrical  power. 
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lircclors  of  the  institution  have  great  pleasure  in 
g  the  progressive  increase  of  vaccine  inoculation, 
influence  or'  experience  in  satisfying  the  public  of 
is  efficacy.  Must  of  the  above  12,065  patients  being  con- 
iiieu  to  a  cuv  where  small-pox  has  been  in  general  preva- 
,nt,  must  have  been  exposed  in  every  possible  way  to  its 
nfection,  by  living  in  the  same  house,  or  frequently  sleep- 
\'ith  the  infected.    The  anxiety  of 
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led  them  intentionally  to  expose  their 
children 
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children* to  small -pox  infection.     As  far,  however,  as  the 
immediate  observation  of  ihe    Institution  extends,   cow- 
pock  has  been  found  to  resist  all  such  trials,  with  three  • 
exceptions  only. 

It  now  appears  by  increasing  experience,  that  in  a  very 
few  instances  the  vaccine  infection  will  form  fairly  on  the 
arm,  and  go  through  its  regular  stages,  without  being  ab- 
sorbed into  the  blood.  The  same  thing  has  repeatedly 
happened  in  inoculating  for  the  small-pox,  where  no  erup- 
tive fever  or  eruptiota  succeeded  the  inoculation.  In  the 
three  cases  of  small-pox  which  have  succeeded  vaccination, 
the  disease  has  been  mild  and  of  short  duration. 

The  efficacy  of  cow- pock,  as  far  as  Dublin  is  concerned, 
does  not  rest  upon  the  proofs  adduced  in  its  favour  by  this 
Institution,  for  it  has  been  extensively  practised  during  the 
last  five  or  six  years.  There  are  grounds  for  believing  that 
the  number  vaccinated  throughout  the  city,  including  the 
above  12,065,  does  not  fall  short  of  35,000.  The  cases  of 
small  pox  following  cow- pock  which  have  been  reported, 
upon  any  reasonable  authority,  to  the  Institution,  do  not 
exceed  aix.  No  one  who  is  acquainted  with  the  careless 
and  inattentive  manner  in  which  many  practitioners  have 
hitherto  conducted  vaccination,  can  be  surprised  to  hear  of 
cases  of  failure.  Th?  neglect  of  parents  also  to  have  their 
children  examined  at  the  regular  periods  after  inoculation, 
tends  to  bring  the  practice  into  disrepute.  To  obviate  this 
inconvenience,  it  has  been  the  practice  for  some  time  at 
this  Institution,  to  oblige  parents  to  deposit  a  small  sum, 
to  be  returned  after  the  child  has  gone  through  the  disease, 
provided  they  have  attended  agreeably  to  instruction ;  other- 
wise the  sum  is  forfeited.  This  regulation  has  had  the  de- 
sired effect. 

It  was  reported  at  an  early  period  of  the  practicp,  that 
vaccination  afforded  only  a  temporary  security,  which  was 
at  first  limited  to  three  years.  Numerous  experiments, 
tried  in  different  quarters,  satisfactorily  proved  the  falsehood 
of  this  a»senion.  A  similar  opinion  has  been  latc!v  revived, 
but  the  period  of  security  extended  to  five  or  six  years. 
Neither  analogy  nor  experience  justifies  such  an  idea,  and 
the  history  of  casual  cow-pock  fully  refutes  the  allegation, 
as  numerous  cases  are  on  record  of  persons,  after  having 
casual  cow- pock,  resisting  during  a  long  life  the  small- 
pox,  under  every  circumstance  of  exposure,  inoculation,  &c. 
Besides,  had  the  preventive  powers  of  cow-pock  not  been 
permanent,  it  is  but  reasonable  to  suppose  that  many  of 
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metropolis,  and  the  uninterrupted  success  that  has  attended 
the  practice,  at  once  a  proof  of  the  zeal,  industry  and  at- 
tention of  the  medical  officers ;  for  which  I  beg  leave  to 
make  my  most  grateful  acknowledgements. 

"  And  now,  sir,  a  few  remarks  on  the  very  extraordinary 
communication  you  have  make  to  me  respecting  Lady 
C  ■  It  has  Dcen  one  of  the  usual  devices  of  the  ene- 

mies  of  vaccination,  almost' from  the  time  of  my  first  mak- 
ing it  known,  to  represent  me  as  having  lost  iky  confidence 
of  its  prophylactic  powers,  or,  at  least,  that  f  was  wavering 
on  the  subject.  Can  I,  who,  with  the  aid  of  my  nephews, 
have  vaccinated  a  number  of  persons  little  short  of  30,000, 
without  one  single  instance  of  accident  or  of  failure,  that 
ever  reached  my  ears,  for  a  moment  entertain  such  an  ab* 
surd  idea  ?  Or  could  I  have  ever  thought  of  inoculating 
for  the  small-pox,  while  I  hold  that  practice  in  abhorrence, 
,and  condemn  it  both  publicly  and  privately  ?  Believe  me, 
the  whole  story  you  relate  to  me  is  an  entire  fiction,  with- 
out the  faintest  shadow  of  foundation.  Never  from  the 
commencement  df  my  experiments  to  the  present  hour, 
have  I  used  a  particle  of  variolous  matter,  except  for  the 
purpose  of  putting  some  of  those  to  a  test  on  whom  I 
made  my  first  trials.  For  some  years  past,  J  have  relied 
wholly  on  the  vaccine  lymph,  for  testing  those  on  whom 
any  material  irregularity  appeared  in  the  progress  of  the 
pustule. 

"  Believe  me,  Sec. 

Berkeley,  Ftb.  19,  1809.  "  EDWARD  JENNER." 

While  the  directors,  with  such  weight  of  evidence  in  its 
favour,  feel  themselves  warranted  in  continuing  to  recom- 
mend vaccination  as  a  preventive  of  small-pox,  they  cannot 
but  regret  that  in  a  few  cases  it  has  been  difficult  to  deter- 
mine whether  a  patient  has  had  the  disease  constitutionally 
or  locally.  They  however  confidently  hope  that  by  pur- 
suing  Mr.  Brycc's  test,  and  by  increased  attention  to  the 
progress  of  the  disease,  practitioners  will  be  enabled  to  sur- 
mount the  only  objection  to  a  practice  which  tends  to  pre* 
aerve  more  than  30,000  lives  annually,  in  the  British  Isles. 

Mr.  Bryce  proposes  that  a  second  inoculation  be  per- 
formed about  the  sixth  day  after  the  first :  the  vesicle  pro- 
duced by  this  second  inoculation  is  accelerated  in  its  pro- 
gress, so  as  to  arrive  at  maturity,  and  again  fade,  at  nearly 
the  same  time  as  the  affection  arising  from  the  first  inocu- 
lation.    Mr.  B.  considers  the  acceleration  of  the  second 

G  2  inoculation 
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inoculation  to  be  the  c fleet  of  the  constitutional  affection 
produced  by  the  Inn  ;  and  therefore,  it'  it  shall  be  found  that 
no  such  acceleration  lakes  place,  but  that  the  second  ino- 
culation proceeds  by  a  slow  progress  through  all  the  stages, 
it  is  to  be  concluded,  that  no  constitution*]  aciion  has  taken 
place  from  the  first  insertion  of  the  virus;  and  when  this  is 
the  case,  the  second  inoculation  must  be  regarded  as  a  pri- 
mary affection,  and  a  third  puncture  made  according  to  the 
plan  laid  down  for  conducting  the  second  inoculation;  and 
thus  (he  says)  we  may  go  on  until  ihc  proper  test  be  ob- 
tained; or  until  we  he  satisnAl  that  (he  constitution  com- 
pletely resisis  the  action  oF  cow-pock. 

leans  exterminated  From 
e  general  substitution  of 
n  has  considerably  di- 
bnmght  lo  the  hospitals 
he  upper  ranks  of  society 
of,  and  the  most  exten- 
11  a  case  of  small-pox  in 
■urrence.  And  although 
into  society  would  add 
of  physio  and  surgery, 
rolesaiuu  who  would  not 

January  io,  is  io.  „  jj,  Labatt,  Secretary. 

1  Hospital.  Dublin, Ian  i,  ISIO. 

■l;e  foliO"-iii!»  Uepurl  'laving  been  laid  before  the  Governors 
o!  the  roundlint;  Iluspital,  and  appearing  to  be  highly 
satisfactory:— Ordered,  That  three  thousand  copies  there- 
of \>,  printed,  for  the  purpose  of  their  being  circulated  as 
generally  throughout  the  United  Kingdom  as  possible. 
By  order, 

A.  Bailie,  Register. 
AS  some  persons  ii.i,-c  lately  attempted  to   prejudice  the 
niuds  of  the  piiblic  bv  representing  vaccine  inoculation  as 
doubtful  jtcuriiv  against  small-pox,  limiting  its  influence 

0  a  certain  period,  and  wishing  us  to  believe  that  its  pre- 
entive  powers  dinuni-h  in  proportion  to  the  distance  of 
line  from  inoculation  ; — I  have,  therefore,   at  the  request 

1  the  rii.'ht  honourable  and  honourable  the  governors  of 
ie  Foundling  Hospital,  instituted  such  experiments  as 
liable  me  ,a  second  tunc)  to  congratulate  the  public  on 
heir  successful  event.  From 
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From  my  situation,  as.  surgeon  to  the  FounUling  Hospi- 
tal, I  have  had  it  fully  in  my  power  to  select  such  cases  as 
had  been  faithfully  recorded  by  me  to  have  undergone  vac- 
cination at  the  earliest  period  of  cow- pock  inoculation  in 
this  city,  and  such  have  been  approved  of  by  those  gentle- 
men who  have  honoured  me  with  their  presence,  to  wit* 
ne*s  and  subscribe  their  names  to  the  progress  and  event 
of  the  following  experiment  on  nineteen  children  chosen 
for  the  purpose,  who  were  divided  into  two  classes.  The 
first  nine  comprehend  those^who  in  a  state  of  infancy  were 
vaccinated  by  me  between  the  30th  of  December  1800 
and  3d  of  July  1801,  now  more  than  eight  years.  These 
were  again  inoculated  with  small -pox  infection  by  George 
Stewart,  esq,  surgeon-general,  on  the  94th  of  July,  1804, 
(and  witnessed  by  several  gentlemen  of  the  first  respecta* 
bility  in  their  profession,)  m  like  manner  to  disprove  the 
assertions  of  Mr.  Goldson,  as  may  be  seen  in  the  twelfth 
volume  of  the  Medical  and  Physical  Journal,  and  with  the 
most  complete  success — all  having  resisted  the  small-pox, 
although  exposed  to  it  in  every  way  possible.  These  nine 
children,  with  ten  others,  who  were  also  vaccinated  by  me 
in  a  state  of  infancy,  from  15th  of  July  1801  to  30th  of 
August  1802,  upwards  of  seven  years,  were  again  submitted 
to  small -pox  inoculation,  on  Friday,  92d  of  December  last; 
the  infection  taken  from  a  child  of  Mr.  Stafford's,  No.  7, 
Hanbury-lane,  in  confluent  small-pox,  and  the  matter  in- 
serted in  two  places  in  the  arm  of  each  child,  in  a  fluid 
state,  and  in  the  greatest  quantity.  In  every  instance,  the 
punctures  in  the  arm  of  each  child  from  the  third  day  in* 
flamed,  and  continued  until  the  seventh,  when  the  inflam* 
mation  gradually  subsided,  as  certified  by  Mr.  Stewart,  and 
marked  in  a  table,  which,  in  another  publication,  will  be 
more  fully  expressed  , — which  circumstance  has  proved  the 
activity  of  the  small-pox  matter  isserted,  and  which  must 
have  affected  the  constitution,  were  it  in  the  least  suscepti- 
ble of  the  disease.  Fourteen  days  have  now  elapsed,  the 
inflammation  of  ihe  punctures  is  entirely  gone,  and  never 
was  attended  with  the  slightest  fever,  sickness,  or  eruption. 

In  corroboration  of  the  above  tacts,  conducted  with 
every  degree  of  accuracy,  and  which  cannot  admit  of  the 
smallest  doubt  on  the  minds  of  those  gentlemen  who  have 
witnessed  ihem,  and  hereunto  subscribed  their  names;  I 
can  safely  assert,  that  I  have  submitted  upwards  of  nvo 
hundred  infants  and  children,  vaccinated  by  me  at  this  In- 
stitution, and  at  the  Dispensary, for  Infant  Poor  and  Cow* 
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ock  Inoculation,  a*  established  in  the  year  1  BOO,  to  a  like 
xperinient,  ami  wii'ii  t!ic  same  result  in  every  inatnncc. 

Dublin,  Mtrni.ii-x.i.urc,  West,  J,  CRF.IGHTON. 

Gcorec  Stewart,  A.  Colies, 

fJusiavus  Hume,  William  Hartigan, 

S.  Wilmot,  l'liilip  Cr.imntiin, 
Ralph  S.  Obre, 
Members  of  the  Royal  College  of  Surgeons  in  Inland, 

Edmund  Cornell,  William  Diflwi, 

Samuel  Bi'll,  James.  M'Ocighi, 
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SVIl.  Information,  that  « 
Air.  Smcaton's  E»gi/ti 
hand. —  Copy  of  «  List 
ly  the  late  Rev.  Johr 
Papers  on  Geological 
requested;) — with  som- 
on  Limestones, — and 
Communicated  by  Mr. 

To 

Sin,   As  my  eldest  son  \  :w  days  ago  employed,  in 

camming  tbe  miscellanei  dies  of  papers,  which  he- 

longed  to   the   late  ineentu  .  John  Sroeatwi,   the   civil 

Diigiuter,    now    m  .Sit  .Ijst  nks's  possession,    with    a 

view  to  the  further  publication  by  Messrs.  Longman,  Hurst, 
Rets,  and  Co.  of  his  Drawings  and  Reports  on  civil  enginecry, 
ivhich  so  long  and  impatiently  have  been  expected  by  those 
nt crated  in  this  branch  of  the  useful  arts,  he  found  a  small 
scrap  of  paper  (only  four  inches  by  three)  in  the  hand- 
writing  of  Mr.  Smeaton,  part  of  the  cover  of  a  letter,  as 
ippcars  by  part  of  a  seal  and  the  London  post-mark  of 
November  2  1 ,  ITS*,  on  the  back  or  it,  which,  having  ob- 
tained  Sir  . lost  ph's  permission,  I  think  of  sufficient  im- 
portance, in  a  geological  point  of  view,  to  request  the 
favour  of  you  to  lay  before  your  readers. 

It  relates  to  the  order  and  thicknesses  of  the  strata  ill 
England,  as  appears,  bv  Mr.  Sitieaton's  title  or  endorse- 
ment on  i:,  viz.  '■  Mi.  Michel's  account  of  Ihe  south  of 
England  strata,"  which  is  as  follows,  viz, 

YiirdB 

"Chalk   ISO 


Mr.  Smeaton*  s  Hfaks,  #t;  Ito 

Yards    . 

Sand,  of  Bedfordshire * 10  or  SO      ' 

Northampton  lime   and  Portland  limes  1    . 

lying  in  several  strata J 

Lyas  strata , 76  or  100 

Sand,  of  Newark ab6ut    30 

Red  clay,  of  Tuxford  and  several 100 

Sherewood  Forest,  pebbles  and  gravel  • . .     50  unequal 

Very  fine  white  sand  •  • . .  t uncertain 

Roch  Abbey  and  firotherton  limes 100 

Coal  strata,  of  Yorkshiri " 

The  Mr.  Michel  alluded  to*  was,  U  appears,  the  late  Rev. 
John  Michel,  rector  of  Thornhill,  near  Wakefield,  York- 
shire, who  was  an  intimate  friend  of  Mr.  Smeaton,  the  late 
Mr.  Cavendish,  &c.  &c,  and  whose  name  must  be  very 
familiar  to  most  of  your  readers,  from  his  many  valuable 
papers  in  the  Transactions  of  the  Royal  Society  of  London, 
of  which  he  was  a  member. 

This  account  of  the  strata,  imperfect  as  it  is,  appears  to 
me  important,  as  showing,  that  Mn  Michel  was  acquainted 
with  the  principal  features  of  the  south  of  England  strata, 
at  an  earlier  period  than  any  thing  was  published  on  the 
subject,  especially  if  we  suppose,  as  is  most  reasonable, 
that  this  communication  was  made  verbally  by  Mr.  Michel 
to  his  friend  Mr.  Smeaton,  very  soon  after  November  17 88, 
who  took  it  down  on  the  cover  of  a  recent  letter,  as  being 
the  only  piece  of  paper  then  at  hand;  for  Mr.  Smeaton's 
decease  in  September  1792,  shows  that  it  must  have  beexft 
prioT  to  that  tune. 

It  appears  to  me  probable,  that  this  account  was  princi- 
pally made  from  the  result  of  Mr.  Michel's  observations, 
in  his  journeyingsby  the  great  North  road  between  the  place 
of  his  residence  and  London;  The  "  chalk"  being  that 
which  appears  from  near  Hatfield  to  Baldock  ;  the  "  golt" 
being  the  chalk- marie  (and  perhaps  some  alluvial  clays 
also)  thence  to  near  Sandy  in  Bedfordshire;  where,  doubt* 
less,  the  "  sand  "  is  9'miatc,  to  which  he  alludes.  Tn  cross- 
ing  Northamptonshire  from  Wansford  to  Stamford,  the 
"Times"  are  first  noticed,  which  he  rightly  associates  with, 
and  considers  the  same  as,  those  of  Portland-Island,  though 
distant  170  miles  therefrom  in  a  straight  line!  The  next 
are  the  "  lyas"  strata,  which  appear  between  Grantham  and 
Balderton;  and  here,  the  use  of  a  term  for  these  strata  of 
limestone,  which  was  not  then  known  or  in  use,  I  believe, 
nearer  than  Gloucestershire  or  Somersetshire,  shows  again 
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hat  Mr.  Mich;;!  In.!  rmtemplated  the  identity  of  the  Bri- 
:ish  strata  over  wide  spaces*.  The  "sand"  of  Newark 
is  seen  mi  its  S.K.  si  tit  near  Balderton  ■  tin.-  ■'  red  clay"  of 
I'uxford  is  noticed  a;  the  produce  of  "  several  "  othc/ 
places,  and  is  the  gvpseotts  earth,  nr  red  marie,  which 
forms  st>  conspicuous  a  figure  across  a  large  pnrlinn  of  the 
middle  and  weslern  |iarts  of  England.  Sherwood  Forest 
"  pebbles  and  gravel,"  over  the  northern  skirt  of  which, 
Luis  mad  p,ts?es  between  Tux  ton)  find  Doit  caster,  is  noticed 
by  Mr.  Michel,  as  being  "  unequal  "  IB  thickness;  and  if 
us  observations  had  been  further  extended,  it  would  doubt- 


less have   appeared   dear  to  hi" 
to  have  been   taken    into  hi 
the  numerous  other    palchr 
which   he   must    have   pas* 
noticed  ;  and  particularly  Si 
that  the  "  very  fine  while 
"  uncertain  "  thickness,  is 
in  the  "red  clay,"  (whir' 
milar  to  what  we   find  at . 
ind  some  few  other  places. 
]  believe,  and  should  thi 
precise   spot  or  pits  to  wl 
being  a  pari  of  ihc  country 
The  "lime"  of  Bmlhcri 
Roche-Abbev,  25   miles! 
Mr.  Michel  had  discovert 
pica!    principles,  which  tht 


the 


m  at  it 
msi  pract 


that  the  name  ought  not 
of  strata,  any  more  than 
alluvium  on  the  surface 
this  road,  and  has  not 
am  right  in  conjecturing, 
which  he  mentions,  as  of 
ped,  as  an  accidental  bed 
ad  before  mentioned)  si- 
itou  on  the  S.  of  Derby, 
occurrence  is  rather  rare, 
wish  much  to  learn,  the 
r.  Michel  here  alludes;  it 
i  I  have  never  visited. 
lg  associated  with  that  of 
ui'  it,  shows  again,  thai 
i  at  leasi  of  those  geolo- 
ra  of  Mr.  IVilliam  Smith 
nded  tn  conrirm,  and  lo  render  them  of 
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,  0fV  and  i 
;  al-  ■  aware,  that  the  coal-strata  known 
i;in!ei  -measures  to  the  yellow  liinc,  above 
:~\  h..-M-vtr  he  observed,  that  the  tiiicK- 
ii  nsi  are  most  ol  them  (except  perhaps 
.:.  .mi  the  IJaldenon  sand)  creatly  undrr- 
i.  ih.ck  or  important  strata  (of  which 

i  -.i  ■     account  in  uiv  Derbyshire  Keport) 
.-rt'ur  ;  .is   the   '<'. .  ■  ;-h  'i  he  i  i  sand,  the 
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London  clay,  the  Woolwich  or  Black -heath  sand,  the 
Aylesbury  limestone,  the  Clunch  clay*,  the  Bedford  lime- 
stone ana  clays  beneath  it,  the  Barnack  rag,  and  Colley- 
weston  lime  and  slate,  the  Fostou  blue  clay,  and  the  Maid- 
well  lime,  all  of  which  occur  above  the  lias-clay;  while 
the  coal  series  above  the  yellow  lime  (under  the  Sherwood 
gravel  as  I  suspect)  and  the  important  blue  beds  in  the 
yellow  limestone  series,  are  unnoticed :  enough  however  is 
contained  in  the  above  list,  to  show,  that  the  late  Rev. 
John  Michel  ought  to  be  ranked  among  those,  to  whoin 
geological  science  is  indebted ;  and  I  take  this  method  of 
addressing  myself  to  those,  who  may  be  now  in  possession 
of  his  papers,  to  search  for  and  communicate  whatever  de- 
tails they  may  contain  on  the  British  strata,  that  will  either 
further  explain  the  above  communication  to  Mr.  Smeaton, 
or  show  the  source,  whence  Mr.  M.  may  have  derived  the 
above  particulars  of  the  South  British  strata  f:  which 
would  be  conferring  a  great  obligation  on 

Your  obedient  humble  servant, 

IS,  Upper  Crown  Street,  Westminster,  JOHN  FarEY.  Sen. 

August  4, 1810.  ' 

XVIIT.  An 

a  *  Between  the  Bedfordshire  or  Woburn  sand,  and  the  Northamptonshire 
limes  or  Bath  freestone,  which  clav  extends  under  almost  all  the  Lincolnshire 
fens,  and  most  of  those  in  Cambridgeshire  and  in  Yorkshire. 

f  P.S,  Since  writing  the  above  lhave  been  informed,  that  Mr.  Michel, 
whose  death  happened  April  21, 1793,  was  at  an  early  part  of  his  life  keeper 
of  the  Woodwardhm  collection  of  fossils  at  tambndire,  which  is  thought 
by  some  to  be  the  very  best  general  geological  collection  in  existence, 
though  made  near  a  century  ago,  owing  to  the  great  care  and  minuteness 
with  which  the  localities  and  attendant  circumstances  of  the  fossils  therein, 
are  described:  essential  particulars,  which  yet  have  appeared  beneath  the 
attention  of  too  many  of  our  modern  mineralogists  and  geologists,  as  it 
should  seem.    It  is  not  improbable,  that  a  comparison  of  the  fossils  and 
their  localities,  in  this  celebrated  collection,  first  suggested  the  ideas  of  a 
determinate  order  in  the  British  strata  to  Mr.  Michel,  and  the  examination 
of  his  papers  is  therefore  a  matter  of  the  greater  importance,  from  the  pro- 
bability, that  some  such  arrangement  of  the  facts  in  the  Woodwardian  cata- 
logue, may  be  found  among  them.    Perhaps  also,  the  present  keeper  of 
the  Woodwardian  collection  and  papers  will  have  the  goodness  to  inform 
us,  whether  any  such  arrangement  of  the  British  strata  in  a  series  is  to  be 
found,  or  minutes  of  any  such  attempts,  among  the  Woodwardian  papers  ? 

Another  scrap  of  paper,  found  among  Mr.  Smeaton*s  loose  memoran- 
dums, contains  his  experiments  on  twelve  sorts  of  limestone,  by  dissolving 
40  grains  of  each  in  aquafortis,  and  drying  the  clayey  undissolved  residuums 
in  the  sun,  the  weights  of  which  are  as  foDow,  viz.  Oram*. 

'*  Yellow  lyas,  of  Axminster  . .  .  •  5 J 

Ditto  with  shining  spangles  (mica  probably)  . .  5§ 

Yellow  snake-stone,  of  Glastonbury    . .  . .  •  •  5 

Blue  lyas,  of  Watchet  ••  . .  4J 

Ditto        of  Aberthaw  •  •  •  •  •  •  4§ 

Ditto        of  Bath  ..  . .  ..  . .  4$ 

Ditto        of  Axminster     . .  . .  •  •  •  •  3& 

Yellow  clump-stone,  of  Sherborne     . .  .  •  •  •  S 
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XVIII.  --Iii  Auulj.i-  of  several  f*arwties  of  British  cni 
Foreign  Salt,  {Muriate  of  Soda,)  with  a  view  to  ex- 
plain their  Fit »■,■■;•,  fur  different  teainomical  Purpoiet,  Syr 
William  Hknry,  M.D.  F.B.S.  Fux-Pres,of  the  Li- 
terary and  Philosophical  Society,  and  Physician  to  the 
Infirmary  at  J\jaiichester*. 

Sect.  I.      General  Observations. 

taking  the  scries  of  experiments  described  io  the 


I- 

Following  pages,   I  had  not  so  much  in  view  the  discovery 


.■cities  in  science,  as 
employment  of  known  pr< 
of  methods  of  analysis,  of 
ment  of  which  (it  appeare 
influence  on  an  important 
industry. 

An  opinion  has  for  sor 
has  been  pretty  general  b 
ihe  disadvantage  of  Brit 
food  ;  and  a  decided  prefe 
procured  from  France,  P' 
climates,  where  it  is  pre 
lion  of  sea  water,  hi  ci 
sums  of  money  are  anni 
the  supply  of  an  article,  v 
vond  almost  any  other  c 
drawing  from    her  own 


termination,  by  the  caretii! 
and  by  the  improvement 
kt  of  facts,  the  establish- 
probable)  might  have  an 
of  national  revenue  and 


the 


past  existed,  and  I  believe 
lis  and  other  countries,  to 
as  a  preserver  of  animal 
as  been  given  to  the  salt 
oriugal,  and  other  warm 
the  spontaneous  evapora- 
y  with  this  opinion,  large 
d  to  foreign  nations,  for 
reat  Britain  possesses,  be- 
ta Europe,  the  means  of 
resources.  It  becomes, 
much  cunsequence  to  ascertain,  whether  this 
■f  foreiim  salt  be  founded  on  accurate  ex- 
bc  merely  a  matter  of  prejudice  j  and,  in"  the 


■  ChidgUy?) 
11  flower,  dissolved  in  inuafor: 
at  follows,  via. 


:.idc  bio  a  bait  just  (tuck  together,  iLc  Btid- 

Mr.  Jneap  the  engineer  (who  wbj  formerly  ■ 
tun]  at  Buttetley  in  Derayihire.ht  mentioned 
■■  Lr  of  the  southern  part  of  Yorkshiie,  formed 
•paling  (he  British  strata.  I  shall  be  thank- 
Iib  can  communicate  any  panic ulart  of  thw 
.  if  tticy  will  do  so. 
action*  for  I810,  Part  L 
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former  case,  whether  any  chemical  difference  can  be  dis^ 
covered,  that  may  explain  the  superiority  of  the  one  to  the 
other. 

The  Comparative  fitness  of  these  varieties  of  salt  for  the 
curing  of  provisions,  which  has  been  a  subject  of  much 
controversy  among  the  parties  who  are  interested,  can  be 
decided,  it  is  obvious,  in  no  other  way,  than  by  a  careful 
examination  of  the  evidence  on  both  sides.  Where  evi- 
dence, however,  is  doubtful,  and  where  there  exists,  as  in 
this  case,  much  contrariety  of  testimony,  it  cannot  be  un- 
fair to  yield  our  belief  to  that  which  best  accords  with  the 
chemical  and  physical  qualities  of  the  substances  in  ques» 
tion.  Again,  if  salt  of  British  production  should  he 
proved  to  be  really  inferior  in  chemical  purity  to  foreign 
salt,  it  would  be.  important  to  ascertain,  as  the  basis  of  all 
attempts  towards  its  improvement,  in  what,  precisely,  this 
inferiority  consists.  It  seemed  desirable,  also,  to  examine 
whether  any  differences  of  chemical  composition  exist 
among  the  several  varieties  of  home-made  salt,  which  can 
explain  their  variable  fitness  for  oeconomical  purposes. 

Such  were  the  considerations  that  induced  me  to  under* 
take  an  inquiry,  which  has  occupied,  for  several  months 
past,  a  large  share  of  my  leisure  and  attention*  I  began 
the  investigation,  wholly  uninfluenced  by  any  precon*- 
ceived  opinions  on  the  subject ;  and  I  had  no  motive 
to  see  the  facts  in  any  other  than  their  true  light,  since  I 
have  no  personal  interest,  either  directly  or  remotely,  in 
the  decision  of  the  question. 

The  principal  sources  of  the  salt,  which  is  manufactured 
in  this  country,  are  rock  salt,  brine  springs,  and  sea  water. 
The  first  material  is  confined  entirely,  and  the  second 
chiefly,  though  not  wholly,  to  a  particular  district  of  Che- 
shire. Of  the  extent  ana  boundaries  of  this  district,  the 
process  of  manufacture,  and  other  circumstances  interest- 
ing to  the  mineralogist  as  well  as  to  the  chemist,  an  ample 
and  excellent  history  has  beeu  given  by  Mr.  Henry  Hol- 
land, in  the  agricultural  report  of  the  county  of  Chester*. 
From  his  account,  I  shall  extract,  in  order  to  render  some 
parts  of  this  memoir  more  intelligible,  a  very  brief  state* 
ment  of  the  characteristic  differences  of  the  several  varieties 
of  salt,  which  are  prepared  in  Northwich  and  its  neigh- 
bourhood. 

In  making  the  stoved  or  lump  salt,  the  brine  is  brought 
to  a  boiling  heat,  which,  in  brine  fully  saturated,  is  226* 

*  Published  in  1808. 
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of  Fahrenheit.  Tins  temperature  is  continued1  during  the 
whole  process;  and  as  ihe  evaporation  proceeds,  small 
(laky  crystals  continue  to  form  themselves,  and  to  fall  10 
the  bottom  of  the  boiler.  At  the  end  of  from  eight  to 
twelve  hours,  the  greatest  part  of  the  water  of  solution  is 
found  to  be  evaporated  ;  so  much  only  being  left,  as  barely 
lo  cover  the  salt  ard  the  bottom  of  the  pan.  The  salt  is 
then  removed  into  conical  wicker  baskets,  termed  barrows  ; 
and,  after  being  well  drained,  is  dried  in  stoves,  where  it 
sustains  ;i  loss  of  about  oue-seventh  of  its  weight. 

On  the  first  application  nf  heat  to  the  brine,  a  quantity 


of  carbonate  of  lime,  and  ■"' 
both  of  which  had  been  fc 
carbonic  acid,  are  separai 
skimming,  or  are  allowed 
pan,  along  with  Ihe  salt 
phatc  of  lime  ;  and  arc  ! 
operations  are  called  clear 
require  them  at  all,  and 
whole  of  the  impurities,  h- 
a  part,  subsiding  I  o  the  b 
termed  by  the  workmen  p 
which  is  lowest,  acquires  I 
to  the  pan,  that  it  is  na 
three  or  four  weeks,  by 
These  sediments  are  form 
ricties  of  sail. 

In  prcpainr:  common  st 
Im.Iiuii  heat,  with  ttie  double 

il.lv    10 


a  a  little  oxide  of  iron, 
tolution  by  an  excess  of 
d  are  either  removed  by 
side  to  the  bottom  of  the 
med,  and  with  some  sul- 
1s  raked  out.  These  two 
»an .  Some  brines  scarcely 
only  occasionally.  The 
are  not  thus  removed ;  for 
arms  a  solid  incrustation, 
;.  The  portion  of  this, 
1  induration  and  adhesion 
o  remove  it,  once  every 

blows  with  a  pick-axe. 

in  making  the  other  va- 


1'rc 


1"' 
nd   the   1 


salt  thus   formed 


brine  is  first  raised  to  a 
of  bringing  it  as  quickly 
of  saturation,  and  of  clearing  it 
thy  contents.  The  fires  are  then  slackened, 
poratiou  is  carried  on  for  24  hours,  with  the 
to  t  Go"  or  1 70' Fahrenheit.  The  salt,  thus 
quadrangular  pyramids  or  hoppers,  which  are 
ird  in  their  texture.  The  remainder  of  the 
nil.ir  to  that  of  making  sloved  salt,  except  that 
lr;-.ir.ed  it  is  carried  immediately  to  the  slore- 
iot  afterwards  exposed  lo  heat,  an  operation 
he  Mov.d  -all. 

-gruivril  ji'tky  salt  is  made  with  an  evapora- 
he  heat  of  130  or  140  degrees.  The 
somewhat  harder  than  common  salt, 
v  nearly  to  the  cubic  shape  of  the  cry- 

jhhery  salt  is  prepared   from  brine 

or  no0  Fahrenheit."    No  perceptible 

agitation, 
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agitation,  therefore,  is  produced  in  the  brine,  and  the  slow- 
ness of  the  process,  which  lasts  from  seven  or  eight  to  ten 
days,  allows  the  muriate  of  soda  to  form  in  large,  and 
nearly  cubical  crystals,  seldom  however  quite  perfect  in 
: their  shape  *. 

For  ordinary  domestic  uses,  stoved  salt  is  perfectly 
sufficient.  Common  salt  is  adapted  to  the  striking  and 
salting  of  provisions,  which  are  not  intended  for  sea  voy- 
ages or  warm  climates.  For  the  latter  purposes,  the  large- 
drained  or  fishery  salt  is  peculiarly  fitted. 

On  the  eastern  and  western  coasts  of  Scotland,  and  espe- 
cially on  the  shores  of  the  Firth  of  Forth,  large  quantities 
of  sa! t  are  made  by  the  evaporation  of  sea  water.  In  con- 
sequence of  the  cheapness  of  fuel,  the  process  is  carried  on, 
from  first  to  last,  by  artificial  heat,  at  a  temperature,  I  be- 
lieve, equal  or  nearly  so  to  the  boiling  point,  and  varying, 
therefore,  according  to  the  concentration  of  the  brine. 
The  kind  of  salt,  chiefly  formed  in  Scotland,  approaches 
most  nearly  to  the  character  of  stoved  salt.  In  some  places 
a  salt  is  prepared,  termed  Sunday  salt ;  so  called,  in  con- 
sequence of  the  fires  being  slackened  between  Saturday 
and  Monday,  which  increases  considerably  the  size  of  the 
crystals. 

I  am  indebted  to  Dr. Thomson  of  Edinburgh,  (who  gave 
me  his  assistance  with  great  zeal  and  alacrity)  for  an  op- 
portunity of  examining  upwards  "of  twenty  specimens  of 
Scotch  salt,  prepared  by  different  manufacturers.  That 
distinguished  chemist,  it  appears  from  a  letter  which  he  ad- 
dressed to  me  on  the  subject,  was  some  time  ago  engaged 
in  experiments  on  Cheshire  salt.  The  particulars  he  has 
lost ;  and  he  retains  only  a  general  recollection  of  the  facts, 
which  confirms,  I  am  happy  to  state,  the  accuracy  of  the 
results  obtained  by  my  own  experiments. 

At  Lymington  in  Hampshire,  advantage  is  taken  of  the 
greater  heat  of  the  climate,  to  concentrate  the  sea  water  by 
spontaneous  evaporation  to  about  one-sixth  its  bulk,  before 
admitting  it  into  the  boilers.  One  kind  of  salt  is  chiefly 
prepared  there,  which  most  nearly  resembles  in  grain  the 
stoved  salt  of  Cheshire.  The  process  varies  a  little,  in  some 
respects,  from  that  which  has  been  already  described.  The 
salt  is  not  fished  (as  it  is  termed)  out  of  the  boiler,  and 
drained  in  baskets;  but  the  water  is  entirely  evaporated, 
and  the  whole  mass  of  salt  taken  out  at  once,  every  eight 
hours,  and  removed  into  troughs  with  holes  in  the  bottom. 

*  Cheshire  Report*,  p.  53,  &c. 

Through 
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Through  these  it  drains  into  pits  made  under  ground,  which 
eceive  ihe  liquor  called  bittern  or  hitter  liquor.  Under 
he  troughs,  and  ui  .1  line-with  the  holes,  are  fixed  upright 
takes,  oil  which  a  portion  of  salt  that  would  otherwise 
lave  escaped,  crystallizes  and  forms,  in  the  course  of  ten 
ir  twelve  days,  on  each  stake,  a  mass  of  sixty  or  eighty 
'oonds.  These  lumps  are  called  salt  cats.  They  bear  the 
iroportion  to  the  common  sail,  made  from  the  same  briue, 
■fone  ton  to  100. 

From  the  mother  brine  or  bitter  liquor,  which  has  drained 
nto  the  pits,  the  sulphate  of  magnesia  is  made  during  the 
vinter  seasnn,  when  the  manufacture  of  salt  is  suspended, 


and 


he  temperature  required 
the  sea  water.  The  pro- 
bittcr  liquor  from  the  pits 
a,  which  are  used  in  sum- 
d  the  impurities,  which 
hy  skimming.  During 
nan  salt  separates;  and 
reserved  for  the  purpose 
miner.  The  evaporated: 
wooden  coolers  eight  feet 
ot  deep.  In  these  it  re- 
whic-h  time,  if  the  wea- 
ilphate  of  magnesia,  or 
-11M111  of  the  coolers,  in 
lh  of  the  boiled  liquor, 
et  off  through  plug-boles 
id  the  Epsom  salt,  after 
an; 'J  m  lia-.kiis,  is  deposited  in  the  store- house, 
ermed  -hh.iii  Kpsom  salts,  and  after  solution  and  a 
.'iv-i.ill'z,itiou,  it  acquires  the  name  of  double  Ep~ 
••.  lour  or  five  tons  of  sulphate  of  magnesia  arc 
I  ("nun  a  quantity  of  hrine,  which  has  yielded  10O 
.■onimon,  a:id  one  ton  of  cat  salt. 
1-  hank';  of  the  Mersey,  near  its  junction  with  the 


11  consequence- ot   the  wt 
or  the  spontaneous  evapoi 
ess  is  a  very  simple  one*. 
i  boiled  for  some  hours  in 
ner  to  prepare  common  l 
ise  to  the   surface,  are  1 
he  evaporation,  a  portion 
his,  as  it  is  too  impure  fo~ 
f  concentrating  ihe  brir 
litter  liquor  is  ~ 
>ng,    five  feet 
lains  twenty-four  hours, 
ler  prove  clear  and  cold 
ipsom   salt,   crystallizes 
uantity  equal   to  about   1 
"he  um-rysiallizable  fluid  i 
t  the  bottom  of  the  cooler* 
eiiiKdi 
'his  1. 


■  of  [hit  11  :<•",  a*  well  ai  of  the  method 
mington.  <o  Ihe  liberal  communication  uf 
■i.-cr-  Though  not  strictly  connected  with 
.  of  the  mode  of  making  Epsom  salt,  be- 
ii*  procrit  hit,  1  believe,  been  hitherto  pub- 
.  indeed,  by  a  justly  dis'-inguished  cheiniu 
;-,  ihe  tulphate  of  magnesia  from  its  com  - 
:  in  tlie  opinion,  that  to  manufacture  thi» 
■if  addition  either  of  sulphuric  acid,  or  of 
(see  Ai  kill's  Chemical  Dictionary,  ii. 
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Irish  Channel,  the  water  of  that  river  before  evaporation 
is  brought  to  the  state  of  a  saturated  brine,  by  the  addition 
of  rock  salt.*  The  advantage  of  this  method  of  proceeding 
will  be  obvious  when  it  is  stated,  that  100  tons  of  this  brine 
yield  at  least  23  tons  of  common  salt,  whereas  from  the 
same  quantity  of  sea  water,  with  an  equal  expenditure  of 
fuel,  only  two  tons  17  cwt.  of  salt  can  be  produced  *. 

Within  the  few  past  years,  an  attempt  has  been  made  to 
apply  rock  salt  itself  to  the  packing  of  provisions.  For 
this  purpose  it  is  crushed  to  the  proper  size  between  iron 
rollers.  The  trials  which  have  been  made,  I  am  informed, 
are  but  few,  and  the  results  hitherto  are  not  perfectly 
known. 

Tbtbaysalt  imported  from  foreign  countries  is  well  known 
to  be  prepared  by  the  spontaneous  evaporation  of  sea  wa- 
ter, which,  for  this  purpose,  is  confined  in  shallow  pits, 
-and  exposed  to  the  full  influence  of  the  sun  and  air.  I 
have  no  addition  to  make  to  the  accounts  of  its  manufac- 
ture, which  have  already  been  given  by  various  writers  f. 

As  the  results  of  the  investigation,  which  forms  the  sub- 
ject of  this  memoir,  may  be  acceptable  to  many  persons 
who  can  scarcely  be  expected  to  take  an  interest  in  a  long 
detail  of  analytical  processes,  I  shall  present,  in  the  follow* 
ing  section,  a  general  view  of  the  experiments,  and  of  the 
conclusions  that  may  be  deduced  from  them.  In  t(ie  last 
place,  in  order  that  other  chemists  may  be  enabled  to  re* 
peat  the  analyses  under  similar  circumstances,  1  shall  de- 
scribe minutely  the  methods  that  were  adopted,  some  of 
which  are  new,  and  others  reduced  to  greater  precision. 
If,  however,  in  the  future  progress  of  science,  it  should 
appear  that  any  of  these  processes  are  imperfect,  it  may 
still  be  admitted  that,  for  all  useful  purposes,  they  afford  a 
fair  comparison  of  the  composition  of  the  several  varieties 
of  culinary  salt ;  since  the  sources  of  fallacy,  that  may 
hereafter  be  discovered,  must  have  been  the  same  in  every 
case,  and  have  produced  in  each  an  error  of  nearly  the 
same  amount. 

Sect.  II.    General  Statement  of  the  Results  of  the  Experi- 
ments, and  Conclusions  that  may  be  deduced  from  litem. 

A  comparison  of  the  component  parts  of  British  and 

*  Sm  U^EaH  of  DumkmaM's  M  Thoughts  on  the  Maxm&ctore  and  Tradc- 
ofSait."    Loodon,  1785. 

f  Encrclop.  Method,  art.  Saiims.  (De*  Marais  Salans)  Aikia's  Dictionary 
of  Chemistry,  ii.  924.  Watson'*  Chemistry,  vol.  ti.  p.  5*.  It  is  necessary 
to  remark,  that  a  great  proportion  of  what  is  sold  in  Loajoo  as  bay-salt  w 
pheabire  large-grained  fishery  salt.  foreign 
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m-ign  sails,  and  nf  different  varieties  of  British  salt  with 
ich  oilier,  will  best  l>e  made  by  an  examination  of  the 
allowing  table,  which  comprehends  the  results  of  the 
ialysis  of  equal  weights  of  each  variely. 

1001)  parrs  by  weight  comitt  of 


I.  The  lolal  amount  nf 
at  muriate  'f  soda,   ennta. 
It,  may  be  learned  bv  iiup 
.e  table'.     From  these  it  a 

purer,  generally  speaking, 
e  rapid  evaporation  of  sei 
lied  with  about  three  tir 
seaverabte  in  an  equal  | 
■rrincd  salt,  and  With  mot 
t  found  in  liu  >t<» 

II,  The  inntuitt 


ties,  and  (he  quantity  of 
ejeh  variely  ut  common 
the  two  last  columns  of 
that  the  foreign  bay  salt 
nail  which  in  prepared  by 
-,  but  that  it  is  crintaml- 
ie  amount  of  impuritiei 
of  the  Cheshire  large- 
twice  that  of  those  that 
salt  of  the  same  district. 
?r  in  the  foreign  salt,  after  the 
r,f  boiling  water,  appears  to  he  chiefly  argillaceous 
k-  of  iron,  and  is  probably  derived  in 
which  the  sea  water  is  submitted  to 
lv,  perhaps,  assign  the  same  origin  to 
portion  of  muriate  ot  lime,  which  is  not 
:  prepared  by  evaporating  sea  water  in  me- 
llic  vessels,  nor  even  in  the  mother  liquor,  or  uncrystal- 
sable  residue.  In  sea  :-ait  prepared  by  rapid  evaporation, 
e  insoluble  pnilion  is  a  mixture  of  carbonate  of  lime 
nh  carbonate  of  magnesia,  and  a  fine  siliceous  sand  ;  and 
the  tali  prepared  Inun  Cheshire  brine,  it  is  almost  en- 
ely  carbonate  of  lime.  The  insoluble  part  of  the  less 
ire  piece?  nf  rock  sah  is  chiefly  a  marly  earth,  with  some 
Iphate  ot  lime.  The  quantity  of  this  impurity,  as  it  is 
lied  in  the  table,  is  considerably  below  the  average,  which 
my  experiments  has  varied  from  10  to  45  parts  in  100O. 
Some 
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Some  estimate  of  its  genera]  proportipb,.  when  ascertained 
on  a  larger  scale,  may  be  formed  from  the  fact  that  Go* 
vernmeivt,  in  levying  the  duties,  allows  65lb.  to  the  bushel 
of  rock  salt,  instead  of  56lb.,  the'  usual  weight  of  a  bushel 
of  salt. 

III.  The  earthy  muriates,  and  especially  that  with  base 
of  magnesia,  abound  most  in  salt  which  is  prepared  by  the 
rapid  evaporation  of  sea  water.  Now  since  common  salt, 
in  all  its  forms,  contains,  a*  will  afterwards  appear,  very 
little  water  of  crystallization,  it  is  probable  that  the  muriate 
of  magnesia,  discovered  by  the  analysis  of  sea  salt,  is  de- 
rived entirely  from  that  portion 'of  the  mother  liquor 
which  adheres  to  the  salt  after  being  drained,  and  which 
amounts  to  about  dnn-seventh  of  its  weight.  The  larger 
the  size  of  the  grain,  the  less  is  the  quantity  of  this  solu- 
tion which  the  salt  holds  suspended ;  and  hence  the  salt 
prepared  at  a  lower  degree  of  heat,  being  in  larger  crystals, 
is  less  debased  by  the  magnesian  muriate,  than  the  salt 
formed  at  a  boiling  temperature.  It  is  probable,  also,  that 
when  the  salt  is  drawn  at  intervals  from  ihe  boiler,  the  pro* 
portion  of  the  earthy  muriate  will  vary  with  the  period  of 
the  evaporation  at  which  it  is  removed.  For  ii  may  readily 
*  be  conceived,  that  as  the  proportion  of  (he  earthy  muriates 
in  any  brine  is  increased  by  the  separation  of  muriate  of 
soda,  the  greater  will  be  the  quantity  of  the  muriates  which 
the  crystals  of  common  salt,  formed  in  the  midst  of  the 
brine,  will  retain ;  thence  it  follows,  that,  so  far  as  the 
earthy  muriates  only  are  concerned,  salt  must  diminish  in 
purity  as  the  process  of  evaporation  advances. 

In  the  several  varieties  of  Cheshire  salt,  the  earthy  mu- 
riates do  not  exceed  one  thousandth  part  of  this  weight, 
and  they  are  precisely  (or  so  nearly  so  that  the  difference 
is  not  ascertainable)  tne  same  in  all.  This  will  cease  to  be 
matter  of  surprise,  when  it  is  considered  that  the  salt  ob- 
tained by  evaporating  to  dryness  the  whole  of  a  portion  of 
Cheshire  brine,  does  not  give  more  than  five  parts  of  earthy 
muriates  in  lOOO.  In  *he  entire' salt  of  sea  water,  accord- 
ing to  Bergman,  the  earthy  muriates  form  no  less  than  213 
parts  in  the  same  quantity.  ...  „ 

According  to  the  proportion  in.  which  the  earthy  mu- 
riates are  present  in'ariy  kind  of  salt,  will  be  its  power  of 
deliquescence,  'or  of  attracting  moisture  from  the  atmo- 
sphere. It  is  riot  entirely,  however,  from  the  salts  with 
earthy  base  thattrommon  salt  derives  this  quality ;  for  the 
most  transparent  speclmchs  of  rock  5ah,  which  I  find  to 

Vol.  36.  No.  148.  August  1810.      /       H  consist 
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consist  of  absolutely  pure  muriate  of  soda,  attract  muf  h 
moisture  from  n  humid  atmosphere. 

IV.  The  sulphate  of  magnesia  and  the  sulphate  oflinu 
boih  enter  into  the  composition  of  all  the  varieties  of  salt 
preparetl  from  sea  water  j  hut  the  sulphate  of  lime  alone  is 
found  in  Cheshire  salt,  The  proportion  of  sulphate  of 
magnesia  is  greatest  in  that  variety  of  *ea  salt  which  has 
been  formed  by  rapid  evaporation.  In  foreign  bay  sail  its 
quantity  is  very  insignificant. 

From  the  table  it  may  be  seen,  that  the  proportion  of 
sulphate  of  lime  is  greater  in  foreign  bay  salt  than  m  any 
variety  of  British  salt,  even  than  in  those  which  are  pre- 
pared from  sea  water  \ 


planation  of  this  fact,  ti 
the  rapid  evaporation  of 
the  calcareous  sulphate  i 
the  process,  and  is  partly 
process  which  can  scare 
malion  of  bay  salt,  in 
moist  clay.  The  remain 
tated  by  the  rapid  evaooi 
composition  of  the  pan-i 
In  the  course  of  this  ir 
same  experiments  sever* 
salt  bearing  the  same  ( 
find  that  the  results  by  , 
instance,  for  example,  I 
to  contain  no  less  thi 
another  spi 
parts  of 


jiling  heat.  The  only  e 
irs  to  inc,  is,  that  during 
atcr  a  considerable  part  of 
pitated  at  an  eariy  stage  of 
:d  in  clearing  the  boiler,  a 
performed  during  the  for- 
ase  sides  are  composed  of 
the  selcntte,  thus  precipi- 
se.l  water,  enters  into  the 


was  induced  to  repeat  the 
on  various  specimens  of 
on;  and  was  surprised  to 
is  corresponded.  In  one 
t  was  found  in  10OO  parts 
if  sulphate  of  lime  ;  while 
iiiuinany  me  same,  contained  only  1  i< 
lie  Jame  quantity;  and  a  third  only  Jj, 


At  length  it  occurred  to  me  that  these  differences  were 
probably  owing  to  the  circumstance  of  the  salt  having  been 
taken  from  the  boiler  at  different  periods  of  the  evaporation. 
I  requested,  therefore,  to  be  furnished  with  specimens  of 
salt,  drawn  at  different  stages  of  the  process  from  a  given 
portion  of  brine,  evaporated  in  the  same  boiler.  These 
were  submitted  lo  analysis^  and  the  results  are  shown  in 
the  following  table. 

Common  salt  drawn   from  the  boiler  two'f =     " 
hours  after  the  first  application  of  heal  . 


Salt  dra 
Salt  dra 


rho 


after  do. 


■o'f-J  -"1   irfGint. 


wn  six  hours  after  do.  ... 

c  it  appears  that  there  was  a  gradually  increasing 

i  the  salt  from  sulphate  of  lime,  as  the  process   u£- 

_u  evaporatipn 
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evaporation  advanced,  the  greatest  part  of  .this  earthy  eotn- 

Eound  being  deposited  at  an  early  stage  of  the  process. 
Afferent  specimens  of  the  same  kind  of  salt  may,  there- 
fore, differ  in  chemical  purity  as  much  from  each  other  as 
from  other  varieties.  But  when  the  impurities  contained 
in  a  solution  of  muriate  of  soda  are  of  a  different  species 
from  those  of  Cheshire  brine,  and  consist  chiefly  of  the 
earthy  muriates,  the  order  will  be  reversed,  and  the-  purest 
salt,  as  1  have  already  suggested,  will  be  that  which  is  first 
deposited,  the  contamination  with  the  muriate  of  lime  or 
of  magnesia  continuing  to  increase  as  the  process  advances 
to  a  conclusion  *• 

At  an  early  period  of  the  inquiry,  it  appeared  to  me  pro- 
bable that  the  differences  between  the  sever  d  varieties  of 
culinary  salt  might  depend,  iu  some  degree,  on  their  con- 
taining variable  proportions  of  water  of  crystallization.  It 
was  found,  however,  by  experiment,  that  the  proportion  of 
water  in  any  variety  of  com mon  salt,  after  being  dried .  at 
tf  12°  Fahrenheit,  is  not  much  greater  x>r  leas  than  that  which 
is  contained  in  any. other  variety*  Pure  transparent  rock- 
salt,  calcined  for  half  an  hour  in  a  low  red  heat,  (=*°or 
5°  of  Wedgwood's  pyrometer,)  lost  absolutely  nothing  of 
its  weight.  It  is  remarkable,  also,  that  the  pure  native  salt, 
if  free  from  adventitious  moisture,  may  be  suddenly  and 
strongly  heated,  with  scarcely  any  of  that  sound  called  de- 
crepitation\9  which  is  produced  by  the  similar  treatment  of 
all  the  varieties  of  artificial  salt.  Even  these  varieties,  how* 
ever,  exposed  during  equal  limes  to  a  low  red  heat,  do  not 
lose  more  than  from  half  a  grain  to  three  grains  in  one  hun- 
dred. This  comparison  cannot  be  extended  to  the  salt 
prepared  at  a  boiling  temperature  from  sea  wattr  ;  because 
the  muriate  of  magnesia  which  these  varieties  contain,  is 
decomposed  at  a  redJicat,  and  deprived  of  its  acid. 

•  I  cannot  on  any  other  principle  explain  the  considerable  differences,  as 
to  the  proportion  of  muriate  of  magnesia,  that  were  discovered  in  the  ie* 
vcral  varieties  of  Scotch  salt  tent  to  mc  by  Dr.  Thomson.  For  this  reason, 
in  s.ating  the  analyrt  of  Scotch  salt,  1  have  given,  in  the  table,  that  result 
which  was  most  frequently  obtained ;  and  have  withhc  d  the  names  of  tiie 
manufacturers,  because  the  diQcrcncc»  were  probably  in  a  great  measure 
accidental,  and  not  the  result  of  greater  or  less  *kill  in  the  preparation.  One 
specimen  of  Lymington  salt  which  i  examined,  comainrd  fully  as  n.uvh 
muriate  of  magnesia  as  any  of  the  Scotch  samples.  The  (ui  >all  of  that 
place,  however,  contrary  to  my  expectation,  proved  to  poH«ess  a  Very  ex* 
traordinary  degree  of  purity;  a  fact  of  which  1  satisfied  m)»*lf  by  repeated 
experiments. 

t  Decrepitation  is  occasioned  by, the  sudden  conversion  into  vapour  of 
the  water  contained  in  salts,  when  iu  quantity  is  insufficient  to  effect  the 
watery  fusion.  It  is  a  property  peculiar  to  salts  which  hold  only  a  very 
small  proportion  of  water  in  combination  ;  as  muria'.e  of  soda,  x.itrate  of 
lead,  and  sulphate  of  potash.  H  2  The 


16  Analysis  of  several  Varieties  of 

The  following  table  shows  the  quantity  of  water  coo- 
uned  in  several  kinds  of  salt,  inferred  from  the  loss  which 
ley  sustain  by  ignition  during  equal  times,  after  being 
rst  dried  at  212°. 
100  parts  of  large -grained  fishery  salt   contain  of 

water , L 3 

100 foreign  bay  salt  (St.  Martin's).... 

100 ditto (Oleron)  , 21 

100 ditto,  Cheshire  common  salt i  A 

100 ditto stoved  salt <  i ] 

The  loudness  and  violence  of  the  decrepitation  was, 

"  i  the  same  order,  and  was  must 
rielies. 

f  real  muriate  of  soda  in 
iich  are  nearly  free  from 
he  process  of  decom  po- 
lio wing  are  the  quantities 
in  100  grains  of  each  of 
o  solution,  at  the  icm- 


early  as  could  be  judged,  in 
smarkable  in  the  farge-gn 

To  determine  the  propoi 
hose  varieties  of  artificial 
arthy  muriates,  I  employe 
ition  by  nitrate  of  silver. 
f  fast-d  luna  cornea  obtaii 
trree  varieties  dried,  prev' 
erature  of  213°  Fahretihe 

100  gr.  pure  transparent 
cornea , 

100. ..  .stoved  salt,  ren 

100. . .  .fishery  salt. 

The  proportion  oF  ingt 
nuriate  of  soda    (setting 
herefore,  to  be  nearly  tfi 
ninutc  quantity  -of 
onstant  in  the  se< 
ather  an  accidental 


salt  gave  of  luna 

4 «« 

'  pure ssa 

,...*...., «3T* 

in  the  several  kinds  of 

the  impurities)   appears, 

in  all.     And  as  the  very 

x  rered  by   analysis  is  not 

aneties,  it  may  be  inferred  to  be 

necessary  ingredient;  for  in  the 


attcr  case  an  invariable  proportion  might  be  expected, 
onformably  to  the  important  law,  establishing  an  uni- 
ormity  in  the  proportions  of  chemical  compounds,  which 
las  been  explained  hv  Mr.  Da! ton,  and  confirmed  by  Drs, 
Thomson  and  Wollaston. 
What  then,  it  may  be  inquired,  is  the  cause  of  those 


artificial  muriate  of  soda,  prrrioirily  heated 
ice  informed  me  tint  he  obtained  94-16  mini 
■eight!  (if  (he  precipitate!  thrown  down  in  nt-- 


•  from  lOOejaiiu  of  purr 
o  redne«,Dr.  Marcel  hai  su 
f  fuied  lima  cornea.     The  v     _ 

iperirncnts  by  nitrate  of  silver   are  not,  I  am  aware,  exactly  thote  * 

night  have  been  cipec'ed  from  the  table  of  the  comparative  proportion! 
f  water  given  in  I  he  tint.  F.ach  eiperimcnt,  however,  wa>  twice  repeated 
vilheiery  precaution  1  could  ailopt,  and  with  tbeiame  raulta.  That  dif- 
ercnl  kinds  of  salt  give  different  proportion!  of  luna  cornea,  it  proved  alio 
.)■  comparing  the  ciperiment  of  Dr.  Marcet  with  the  result  1  of  Dr.  Black 
nd  Klaproth,  both  of  whom  found  the  fused  fndriate  of  ulver  from  I0O 
iartt  of  common  suit  to  weigh  $3$  grain*. 

differences] 
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differences  which  are  acknowledged,  on  all  hands,  to 
among  the  several  species  of  muriate  of  Soda,  so  far 'as  in- 
spects their  fitness  for  economical  purposes  ?  If  I  were  to 
hazard  an  opinion,  on  a  subject  abflut  which  there  mbst 
still  be  some  uncertainty,  it  would  Be  that  the  differences 
.of  chemical  composition,  discovered  by  the  preceding  ttain 
of  experiments,  in  the  several  varieties  of  culinary  salt,  are 
scarcely  sufficient  to  account  for  those  properties  which 
are  imputed  to  them  on  the  ground  of  experience.  The 
stoved  and  Jishtry  salt,  lor  example,  though  differing  in  a 
very  trivial  degree  as  to  the  kinu  or  proportion  of  their 
ingredients,  are  adapted  to  widely  different  uses.  That 
the  large- grained  salt  is  peculiarly  fitted  for  the  packing' of 
fish  and  other  provisions,  a  purpose  to  which  the  small* 
grained  salts  are  much  less  suitable.  Their  different  powers, 
then,  of  preserving  food  must  depend  on  some  mechanical 
property;  and  the  only  obvious  one  is  the  magnitude  of 
the  crystals,  and  their  degree  of  compactness  and  nardness. 
Quickness  of  solution,  it  is  well  known,  is  pretty  nearly 
proportional,  all  other  circumstances  being  equal  to  the 
quantity  of  surface  exposed.  And  since  the  surfaces  of 
cubes  are  as  the  squares  of  their  sides,  it  should  follow  that 
a  salt  whose  crystals  are  of  a  given  magnitude  will  dissolve 
four  times  morje  slowly  than  one  whose  cubes  have  only 
half  the  size. 

That  kind  of  salt,  then,  which  possesses  most  eminently 
the  combined  properties  of  hardness,  compactness,  and 
perfection  of  crystals-will  be  best  adapted  to  the  purposp 
of  packing  fish  and  other  provisions,  because  it  will  remain 
permanently  between  the  different  layers,  or  will  be  vefry 
gradually  dissolved  by  the  fluids  that  exude  from  the  pro- 
visions; thus  furnishing  a  alow  but  constant  supply  tif 
saturated  brine.     On  the  other  band,  for  the  purpose  of 

Ereparing  the  pickle,  or  of  striking  the  meat,  which  is  doij/fe 
y  immersion  in  a  saturated  solution  of  salt,  the  smaller* 
grained  varieties  answer  equally  well )  or,  on  account  of 
their  greater  solubility,  even  better. 

With  the  hardness'  or  strong  aggregation  of  the  several 
varieties  of  salt,  it  seemed  to  me  not  improbable  that  their 
specific  gravity  might  in  some  degree,  be  connected.  The 
exact  determination  of  this  property  in  saline -substances  it, 
however,  a  problem  of  considerable  difficulty,  as  will  suit* 
ciently  appear  from  the  various  results  which  have  bean 
given,  with  respect  to  the  same  salts,  by  different  aspen* 
mentalists.  Thus  Muscheuhroek  makes  the  specific  grgp 
vity  of  artificial  muriate  of  soda  to  vary  from  1 91 8  to  SH8, 

H  3  the 
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the  mean  of  which  is  2033.  Sir  Isaac  Newton  states  ri  at 
Sl«,  and  Hassenfratz  at  3200".  AH  that  was  necessary 
for  my  purpose  was  an  approximation  to  the  truth;  anj 
ihc  introduction  of  a  small  error  could  be  of  no  importance, 
provided  it  were  thewme  in  every  ease,  since  the  compari- 
son would  still  hold  good.  , 

The  specific  gravity  of  rock  salt,  there  can  He  Vmle  diffi- 
culty in  determining  with  precision.  A  piece  of  tins  salt  t» 
of  such  perfect  transparency  that  I  had  reserved  it  as  a 
cabinet  specimen,  neighed  in  the  ;>ir  513  grants,  and  lost, 
when  weighed  in  akohol,  191  grains.  The  alcohol,  at  the 
temperature  of  56°  Fahrenheit,  had  the  specific  gravity  (  " 
820,  ai.d  hence  I  hat  of  tl  '  my  be  estimated  at  2 1  "0. 
Another  specimen  cons  less  pure,  and    mott    M'" 

proaching  to  a  fibrous  f  bad  the  specific  gravity  of, 

Sli'5  only. 

For  ascertaining  tlicspi  rights  of  artificial  varietie) 

of  salts.  T  used  a  very  sir  tnvatKt      It  consisted  of 

a  glass  globe  about  3,-  di  having  a  stem  or  neck  10 

inches  long.     Sixteen   c  he*  of  water   (each  532) 

grains  at  6o°  Fahrenheit,  be  whole  of  the  globe,  aw) 

about  half  an  inch  of  the  art  of  the  neck ;  and  from 

the  line  where  the  water  n  the  instrument,  it  wu 

accurately  graduated.  up\  no  hundredth  parts   of  a 

cubical  inch.     Into   this  I   poured   exactly  sixteen 

cubic  inches  of  a  perfct  ated  solution  of  commun 

salt ;  and  then  ad  Jed  -IOC  )f  the  salt  under  examina- 

tion, washing  down  the  ]  that  adhered  to  the  neck 

by  a  portion  of  tin.'  linttid,  \. had  heen  previously  taken 

out  of  the  iilube  !nr  the  purpose.  As  much  as  possible  of 
the  air  which  adhered  to  the  sail  was  di-lodgcd  by  agita- 
tion, and  the  increase  »f  bulk   was  then  observed. 

Care  was  taken  thai  I  he  salts  were  all  of  equaWernpcrauire 

and  dryness,  and  :ii.n  no  change  of  temperature  happened 

during  the  experiment. 

[MOO  grains  of  the  less  pure  kind  of  rock  HUndr*d<h.  ^S."* 

JU  hr  ken  down  into  small  frag-  ""^"vS; 

i       mfHl=,  fiilctl  the  space  of 73         811* 

.  4(0  ;ia;.is  of  sn.ved  .--ah 75         lilt 

j.ifiodo       [another  sample) 76         808* 

L400du.     cmiiiimi  salt 76  S08* 

f-HK)  l.ir?e  grained  fishery  salt 83         190U 

-?   UKJ  dof   (another  sample) 83  19Qft 

C.UO  St.  U he's 62  1032, 

t  Foliated  met  salr  of  Jam. win.     See  hi.  Mineralogy, toI.  ii.  p-  IO- 
J  Distilled  mifx  -it  IOWI  fating  taken  at  the  (Uodard.  Tf 
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Tf  the  above  mode  of  determination  at  all  approach  .to 
correctness,  it  would  appear  that  the  specific,  gravity  of 
rock  salt  is  diminished,  by  being  broken  into  small  frag- 
ment*, from  212.)  to  2112,  probably  in  consequence  of  the 
quantity  of  air  which  the  fragment*  envelop,  and  which 
cannot  be  entirely  separated  by  agitation.  From  the  num- 
bers given  in  the  last  column,  it  is  evident  that  the  smaller- 
grained  salts  are  specifically  heavier  than  those  which  are 
composed  of  larger  and  more  perfect  crystals.  A  difference 
pf  only  one  or  two  hundredth  parts  of  a  cubic  inch  if 
perhaps  entitled,  in  a  process  of  this  kind,  to  little  reliance; 
and  I  do  not  therefore  regard  it  as  indicating  any  material 
difference  in  the  specific  gravity  of  the  first  four  or  last 
jthree  salts  submitted  to  experiment.'  But  when  the  dif- 
ference amounts  to  eight  hundredths,  as  between  the  sniall- 
and  large-grained  s^lt,  it  may  safely  be  imputed  to  an  in- 
ferior specific  gravity  ip  that  species,  which  occupies  so 
much  greater  a  proportional  bulk*. 

The  last  series  of  experiments  proves  decisively,  that  in 
an  important  quality,  (viz.  that  of  specific  gravity,)  which 
is  probably  connected  with  the  mechanical  property  of 
.hardness  and  compactness  of  crystals,  little  or  no  difference 
j3  discoverable  between  the  large-grained  salt  of  British, 
and  that  of  foreign  manufacture.  If  no  superiority,  then, 
be  claimed  for  British  salt  as  applicable  to  economical 
purposes,  on  account  of  the  greater  degree  of  chemical  pu- 
rity which  unquestionably  belongs  to  it,  it  may  safely,  I 
believe,  be  asserted  that  the  larger- grained  varieties  are,  as 
to  their  mechanical  properties,  fuljy  jwjpal  to  the  foreign 
t?ay  salt.  And  the  period,  it  may  be  hoped,  is  not  far  di- 
stant, when  a  prejudice  {for  sucn,  from  the  result  of  this 
investigation,  it  appears  to,  be,)  will  be  done  away,  which 
lias  long  proved  injurious  to  the  interests  and  prosperity  of 
an  important  branch  of  British  manufacture. 

[To  he  continued.] 

-*^— ^ ^^^—   ■  ■    — —   m        i  ,  -^^^^.w  i.    .         m  ■  a  ■     -    ■  ■■■■!—  ■       —         ■— »    ■    i^i      -    ■         i        ■■■        ■     ■ 

J£  IX.  Description  of  a  Metallic  Thermometer  for  indicating 
the  higher  Degrees  of  Temperature. 

To  Mr.  Tilloch. 

Sir,  1  beg  leave,  through  the  medium  of  yon r  Magazine, 
briefly  to  mention  the  principle  of  a  new  therjnometer, 

*  M.  Hassenfratz  *een;s  to  have  suspected  that  a  difference  in  the  specific 
gravity  of  the  tame  talc  may  he  occasioned  by  a  variation  in  its  state  of 
crystallization.    D*  la  Ptsartcur  sptcifiyict  det  Sets,  Ann,  de  Chim,  zxviii.  p.  1 7. 

H  4  con- 
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:onlrived  by  me,  for  the  purpose  of  exhibiting  the  def- 
erence in  tempeiaiure,  or  degrees  of  heat,  which  takes  place 
leuveen  the  mercurial  thermometer,  the  scale  of  which 
erminatcs  upwards,  at  600°,  and  that  of  baked  clay,  or 
vVedgwood's  therms  meter,  ihe  scale  of  which  commences 
it  I0770  of  Fahrenheit,  or  red-heat,  thus  forming  an  inler- 
nediate  or  connoting  thermometer  between  ibe  two  above 
neniioned. 

A  metallic  composition  is  formed,  not  liable  to  alteration 
n  its  quality  or  quantity  by  repeated  exposure  to  heat,  the 
netting  point  of  which  is  ai  a  little  below  600'  of  Fahren- 
leit,  and  its  boiling  point  at  1200°.  A  case  resembling 
n  form  the  glass  case  fo  dinary  thermometer,   but 

■omewhat   larger,  contains  tetallic  composition,   and 

he  scale  consists  in   a  s!  graduated  rod,    equal    in. 

leight  at  the  commencem-  the  scale,  that  is  when 

lie  metallic  composition  is  liquid  to  the  top  of  the 

ube;  the  graduated   rod  "  iting  at  the  bottom  in  a 

hin,  circular,   flat   plate,  rests  or  floats  as  it  were 

i|)on  the  liquid  metal;  an*  oporlion  as  the  latter  ex- 

tands  and  rises  in  the  tube  :at,  the  graduated  rod  is 

moved   up,  or  raised  abo  top  of  the  tube,  passing 

hrough  a   perforated  cov  lie  maximum,  or  bulling 

Mint*. 

The  same  principle,  I  i  observe,  admits  o,f  being 

extended,  for  the  purpose  enaining  the  variation  in 

emperaiurc  up  to  the  mo:  e  beat,  perhaps,  that  can 

)e  required. 

It  is  unnecessary  to  state  here,  that  the  influence  of  the 
ncumbent  atmosphere  upon  the  surface  of  the  liquid  me- 
al within  the  open  tube  is  too  inconsiderable,  even  at  the 
:ommcncemcnt  of  the  scale,  to  deserve  notice,  and  at  a 
ligher  tempera' ore  diminishes  to  nothing;  especially  if 
he  whole  of  the  liquid  contained  in  the  thermometer,  as 
night  to  t:e  the  rti.iv  in  the  use  of  every  thermometer,  be 
completely  immersed  or  subjected  to  the  temperature,  (he 
legree  of  which  it  is  intended  to  indicate, 

A  method  similar  to  the  shove,  I  should  think, -might 
ic  applicable  to  the  purpose  of  showing  in  a  ready  way  the 
legree  of  expansion  in  metals  by  heat;  but  the  elongation, 
if  a  cylinder  of  any  metal,  by  increase  of'  temperature,  is 

*  The  ih'rmci'TUter  csi-e  and  graduated  rod  are  at  present  form« 
lip*  mAcrs'  cl;iy  previously  prepared  by  having  been  eipoted  to  a  a 


lomeler  Si  an  eiacl  continuation  of  the  «eal* 

;r ;  the  lover  deg'tti  of  the  former  cuneapond- 
:  [cmperaturra  with,  the  upptr  irgtttt  M  the 

Audi 
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much  too  smtU  to  admit  of  its  being  a Convenient  theatere 
of  temperature. 

I  should  not  despair^  however,  (availing  myself  of  every 
advantage,  viz.  increasing  the  Itngth  pf  a  metallic  wire, 
by  giving  it  a  spiral  form,  in  order  to  ppmprise  a  consi- 
derable length  in  small  compass ;  with  the  application  of 
the  lever-inflex,  and  a  good  magpifier,)  pf  constructing  a 
thermometer  uprin  this  principle,  so  as  to  render  the  scale 
apparent  even  to  single  degrees;  using  silver  for  the  lower 
temperatures,  and  platina  for  ffie  higher,  or  employing 
iron  wire,  only  up  to  its  ultimate  point  of  expansion  in  a 
solid  stale  *. 

I  am j  sir, 

Your  obedient  servant. 

Queeo-street,  Oxford,  RlCHARD  WALKER* 

Aug.  6,  181C.  7  r 
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XX.    On  Crystallography.     By  itf,  Haut.    Trans(ate4 
from  the  last  Paris  Edition  of  his  Trait6  de  Minlralogie* 

[Continued  from  p.  69.] 

THBORY  OP  THE  LAWS   TO  WHICH  THE  STRUCTURE  OF 
CRYSTALS  IS  SUBJECTED. — OBOMETRJCAL  PART.         \ 

Preliminary  Notions.  I 

I.  x  he  theory  which  I  here  propose  to  suhmit  to  calcu- 
lation has  for  its  object,  to  determine  all  the  different  forms 
which  may  arise  from  a  superposition  of  decreasing  laminae 
following  known  directions  and  laws,  on  the  various  faces 
of  a  solid,  the  figure  of  which  is  also  given  f. 

S.  The  solid  which  1  call  nucleus  or  primitive  form  is 
always  one  of  the  six  following :  1st,  the  parallelopipedon; 
fd,  the  regular  bexabedral  prism;  3d,  the  rhombotdal 
dodecahedron  j  4tb,  the  octahedron ;  5th,  the  tetrahedron, 
which  in  this  case  is  always  regular}  6th,  the  bipyramidal 
dodecahedron. 

3.  By  subdividing  each  of  these  solids  parallel  to  its  dif- 
ferent faces,  and  sometimes  also  in  other  directions,  we 
obtain  the  integrant  molecules,  which  are  always  either 
paraJlelopipedons,  triangular  prisms,  or  tetrahedrons. 

•  Jor  the  meant  of  rendering  exceedingly  minute  division!  distinct,  tee 
|  method  described  in  the  Monthly  Magaawc  for  May  1810. 

f  |  presume  that  my  readers  are  acquainted  with  chat  part  of  my  treatise 
in  which  the  tarns  theory  is  detailed  by  simple  reuooiag.  I  shall  there- 
fore now  coomiemysetf  6  resuming  in  a  sucdoct  maaaer  the  most  general 
priociples  of  this  theory. 

4.  When 


4.  When  the  m 
ile  onlv  by  planes 
hi-  integrant  nioli 
d  this  nuclei 
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■  s  being  4  paralktopipedon  is  divi  =i- 


.-culi 


lk-1  tolls  six  fates,  il  is  evident  that 
|?elf  a  parallelopipedon  similar 


But  even  when  i he  integrant  molecules  differ  frorrj 
piralklopipednn,  iliev  are  akvavs  situated  in  the  interior 
n;  ii'H-leii",  in  Midi  a  manner  that  btjng  taken  by  small 
i|is  thev  comp.is-e  |>aralklopiptdons  ;  and  the  dec  re - 
[.  which  give  the  ?;  condary  fiinns  are  always  made  by 
I'  these  paralklnpiptdops  as  in  the  case    6rst    men- 


ted. 


■  f  .vht. 


■  the  name 
.upiijedons,  il. 


ultractive  motecuUi  to  the    small 

jtr •  divisible,  the  subtraction 

its  of  the  iaminse  of  sn- 


lerpn-mon. 

It  IjIIiuvs  from  what  has 
[macule  is  a  kind  of  uiii 


said,  that  the  sitbtractive 
which  we  may  reier  the 
,  so  that  we  are  al  liberty 
iiishes  in  the  application 
stalline  form.  To  km 
hlc,  or  if  it  has  fractional 
lich  may  he  interesting  in 
'  which' the  theory  would 
ds  the  object 'in  view. 
us  itself  differ*  from  the 
substitute  For  it  a  *ulid 
ftoal  snme  of  its  fire*, 
six  multiplying  the  subdivi. 

rtiin.  le  natural  joints,  if  it  be 

I  j-.i  n:  iv  obtain  uiorv  simple  rc- 
'creuce  to  the  true  nucleus, 
undortcoiu  by  tlie  laminae  of  super- 
I  in  all  imaginable  directions.  The 
s  are  the  edges  and  the  diagonals  of 
Between  these  two  limits  there 
(iliate  ones,  according  as  the  imall 
rows  of  which  determine  the  quantity  of  the  de- 
are  considered  as  double,  treble,  quadruple,  &c. 
tractive  molecule.  1  call  decrements  on  the  edges 
ch  lake  place  parallel  to  the  edtres  of  the  faces 
lens  ;  dt  m-mruts  MX  the  angles,  those  which  take 
dace  parallel  to  the  diagonals;  and  intermediary  decre- 
nenls,  those  which  are  made  parallel  to  lines  comprehended 
■etween  the  edges  and  the  diagonals.  -    ,   * 

I  shall  now  successively  treat  of  the  different  primitive 
orms  above  mentioned,  and  give,  relatively  to  each  of  them, 

the 
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the  method  of -calculating  the  results  of  all  the  laws  of  de- 
crement* of  which  it  is  susceptible.  I  shall  begin  with 
the  parallelopipedon,  which  is  as*  it  were  the  term  of  com* 
parijjon  to  which  the  other  forms  refer. 

1 .  Theory  of  the  Parallelopipedon. 

8.  Let  AG  (fig.  1,  PI.  IX)  be  a  parallelopipedon,  the  face* 
of  which  may  have  whatever  respective  dimensions  and 
measurements  of  angles  we  please.  Let  us  conceive  this 
solid  subdivided,  by  plans  sect'mg  parallel  to  its  different  faces, 
into  a  multitude  of  elementary  parallelopipedons  which 
will  be  the  integrant  molecules.  Each  of  the  same  faces 
will  be  separated  in  its  turn  into  a  certain  number  of  small 
parallelograms,  which  will  be  the  exterior  faces  of  as  many 
molecules. 

If  we  choose  any  two  of  the  six  faces  in  question,  pro- 
vided they  are  opposite,  we  may  consider  the  solid  as  an 
assemblage  of  laminae  distinguished  by  the  secting  plans 
parallel  to  these  very  faces. 

g.  Let  us  now  imagine  new  laminae  formed  of  small 
parallelopipedons  similar  and  equal  to  the  foregoing,  which 
are  placed  as  if  in  steps  above  various  faces  of  the  generator 
parallelopipedon,  in  such  a  manner  that  the  facets  in  con- 
tact coincide  exactly,  like  what  takes  place  in  the  interior 
of  this  solid?  Here  there  are  three  cases  to  be  distinguished. 
The  first  is  that  in  which  the  laminae  extend  by  their  edges 
go  as  to  envelop  completely  the  generator  parallelopipedon, 
which  will  grow  withopt  chancing  its  form.  The  second 
is  that  in  which  the  laminae  would  remain  on  a  level  by.iheir 
edges  with  the  faces  adjacent  to  the  generator  parallelopipe~ 
don,  in  which  case  -it  is  easy  to  see  that  they  would  form 
re-entering  angles  at  the  places  of  the  ridges  DC,  BC,  CG, 
&c.  In  the  third  case,  the  laminae  will  go  on  decreasing, 
following  certain  directions,  in  such  a  manner  that  each 
will  be  exceeded  by  the  foregoing  in  a  quantity  equal  to 
one  or  more  rows,  either  in  breadth  or  height. 

Of  these  three  cases,  the  first  is  relative  to  the  primitive 
forms  given  immediately  by  crystallization,  and  admits  of 
no  difficulty.  The  second  Is  foreign  to  our  views,  because 
Mature  presents  us  with  no  example  of  it  in  simple  crystals. 
We  shall  dwell  at  some  length  upon  the  third,  which  is 
properly  the  object  of  the  theory. 

10.  Let  us  conceive  in  the  first  plaee  that  the  decrements 
are  produced  in  breadth  on  all  the  ridges  by  subtraction  of 
ajn  equal  number  of  rows,  and  let  us  confine  ourselves  for 

the 
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the  moment  to  the  consideration  of  the  effect  of  the  de- 
crement which  takes  place  parallel  to  the  ridge  BC, 
ascending  above  the  parallelogram  ABCD. 

If  we  suppose  that  the  form  of  the  integrant  molecule 
which  is  similar  to  the  generator  parallelopipedon  is  deter- 
mined, and  thai  the  law  at  decrement  is  known,  it  will  be 
easy  to  find  the  angle  formed  with  AliCD  by  the  face  pro- 
juced  in  virtue  of  this  decrement. 

Let  a  «  (fig.  2J  be  one  of  the  molecules,  of  which  the 
faces  analogous  to  those  of  the  parallelo  piped  on,  fig.  1,  are 
marked  with  the  same  letters.  From  the  point  c  I  draw 
e.s  and  cr  perpendicular  on  h  c.    Now,  by  the  hypothesis. 


the  relal 

angle  res  which  mcasurL- 
bczh. 
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wiib  the  face  of  the  seco 
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deuce  of  this   face  on   fit 
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•  on  the  lace  Itt'GII.     I-etoiA  be  the  mensurator 

in   which  o  i  is  the  distance  between   the  ridge 

the    first    lamina  of  superposition,  ih   coincides 

t  ot  the  lateral  laces  of  this  lamina,  which  looks  to- 

;ic  ridge   ISC,   :,nd   besides  it  is  equal  to  the  height 

'ace   in  question;  finally,  o  h  is  laid   on  the  face 

'  he  the  number  of  rows  subtracted.     We  shall 

(fig.  i,)  =  iiy.es  (fig.  S).    Also  ih  (fig.  lJ-aseV 

(fig- 
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(fig*  *)»  *nd  oi A  as  re  i«  Thus  it  will  be  easy  to  determine 
the  angle  which  the  face  produced  by  the  decrement  forma 
with  BCGH  (fig.  l  ) 

13.  It  may  happen  that  the  two  decrements  which  act 
on  both  sides  of  the  ridge  BC  have  such  a  connexion 
with  ea9h  other  that  the  two  faces  which  will  result  from 
them  will  coincide  upon  one  and  the  same  plane,  so  that 
the  side  oh  of  the  triangle  of  A  is  upon  the  direction  of 
the  side  on  which  belongs  to  the  triangle  upo,  as  we  »ee 
in  fig.  3.  To  prove  this,  we  may  remark,  that  in  this 
case  the  triangles  upo,  oik  are  similar,  as  well  on  ac* 
count  of  the  equality  of  the  angles  opu,  A  to,  and  the  pa- 
rallelism of  the  sides  op,  t  A,  as  on  account  of  the  coinci- 
dence of  the  sides  ou9  A  o  upon  one  and  the  same  direction. 

Therefore  pu  :  op  :  :  o  i  :  i  A. 

Or  rather  a  (fig.  8)  :  »  x  cr  :  ivf  x  cs  :  cr. 

Which  gives  if  *=  —  • 

That  is  to  say,  the  case  in  question  will  happen  every 
time  that  the  decrements  which  take  place  on  proceeding 
from  BC  towards  GH  are  in  the  inverse  ratio  to  those 
which  take  place  in  going  from  BC  towards  AD,  or,  what 
comes  to  the  same  thing,  at  all  times  when  there  is  on  one 
side  a  decrement  in  height  equal  to  that  which  shall  be  on 
the  opposite  side.  We  may  easily  conceive  that  the  two 
faces  will  be  still  on  one  and  the  same  plane  iu  the  peculiar 
case  of  a  decrement  by  one  row  on  both  sides. 

14.  Hence  we  may  conclude,  that  in  all  circumstances 
similar  to  those  which  have  been  cited,  we  may  make  abs- 
traction of  one  of  the  two  decrements,  by  considering  the 
face  which  results  from  it  as  the  continuation  of  that  whieh 
arises  frpm  the  other  decrement. 

.We  see  what  would  have  been  necessary  for  determining 
in  a  similar  way  the  incidences  of  the  faces  produced  by 
the  other  decrements  upon  the  analogous  Faces  of  the 
generator  parallelopipedon. 

13.  The  greatest  number  of  faces  which  the  secondary 
solid  can  have,  is  twenty-four,  rince  the  generator  parallelo- 
pipedon has  twelve  ridges,  each  or  which  U  the  line  of 
departure  of  two  decrements  which  act  in  an  opposite  direc- 
tion. These  faces  will  all  be  triangles,  or  some  triangles  and 
others  trapeziums,  according  as  the  generator  parallelopipe- 
don will  be  found  more  elongated  in  one  direction  than  iu 
the  other,  or  as  the  decrements  which  will  take  place  pa- 
rallel to  certain  edges  will  follow  a  more  rapid  course  than 
those  which  would  act  parallel  to  other  edges. 

The 
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The  smallest  number  of  (aces  which  the  secondary  cry- 
tal  can  have  is  twelve.  Then  all  the  decrements  consi- 
lercd  two  by  two,  setting  out  from  one  and  the  same  ridge, 
vill  be  inverse  to  each  other. 

The  simplest  cate  is  that  in  which  the  generator  parallel o- 
lipedon  being  a  eube,  we  have  n=l  and  b'=1.  On  this 
lyputhesis,  the  secondary  solid  is  a  dodecahedron  with 
hnnibic  planes  all  equal  and  similar,  as  we  have  explained 
it  the  reasoning  part  of  the  work. 

ltj.  We  now  proceed  to  the  method  of  determining-  the 
Increments   upon    the  angles.      But  we  may   previously  r 
nark,  that  in  this   c;ise  the  decreasing  parts  of  the  laminae 
it  superposition  ion 


ich  it  \ 


,  he 
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g.  I  ;  and  let  us  take  for 
:  upon  the  angle  BCD. 
ie,  in  which  C*  measure* 
'  and  the  first  lamina  of 
jcing  applied  on  the  cor- 
;ht  of  which  it  measures, 
of  the  secondary  crystal, 
rstion. 
db,  fk   (fig.  s)    on  the 

i  perpendicular  upon  d  lt 


)rcadth  are  product 
ingles  of  the  parallek.pipi 
nstancc  that  which  taki 
Ut  Ckl  be  the  ineimiratt 
he  distance  between  the 
inper position,  kt  is  regal" 
esponding  lateral  fact, 
i lid  C  /  coincides  with  '■ 
iroduccd  by  the  decremc 

Having  traced    the  dia, 
uses  oi  the  molecules,    I  Or 
nid  xz  perpendicular  as  well  upon  db  as  upon/A. 

Let  N  be  tlit  Tinmlur  of  tows  subtracted.  We  shall 
lave  C/<  (6a.  l)  =  X  X  ct  (fig.  S),  and  A  ?  (fig-  1)  =  XK 
'fig.  2);  besides  the  angle  C  A  /  (fig.  I)  will  be  equal  to 
hat  funned  by  the  plane" id/ A  (fig.  2)  with  fg h.  Now 
hesu  thrcr  fpiaiititiij  arc  regarded  as  bi-hifi  known,  since 
he  form  of  the  molecule  is  determined.  Thus  it  will  he 
:asy  to  lind  the  a»£k  k  Ci  [fig.  1)  which  measures  the 
iiclination  of  the  lace  produced  by  the  decrement  upon 
he  parallelogram  A  lit  I).  Wc  shall  couduct  ourselves  in; 
he  same  mainur  in  nulrr  to  calculate  the  effects  of  the  de- 
.-remcnlson  the  uthcr  angles. 

1".  Let  us  ih'w  fmisiiUT  the  hypothesis  in  which  the 
lecremei'.rs  which  take  place  oil  the  two  angles  DCG, 
!iC(l  would  h.ne  such  a  connexion  with  that  which  acts 
in  the  ai!tr!e  BCD,  that  the  faces  produced  by  these  three 
lecreminia  viouh1  coincide  on  one  and  the  same  plane. 

Let 
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let  AG  (6g.  4)*lw*ya  be  the  generator  parallelopipedon 
Suppose  that  the  decrement  which  takes  place  in  breadth 
upon  \he  angle  BCD  has  such  a  measurement,  that  the 
lower  edge  of  the  first  lamina  of  superposition  pauses  by 
«ir,  in  which  case  such  of  the  lines  Cm,  Cr  will  contain 
as  many  ridges  of  molecule  equal  to  erf,  or  cb  (fig.  *),  as 
there  will  be  rows  subtracted  by  the  decrement.  Having 
taken  upon  GG  (fig-  4)  a  part  Cc  equal  to  eg  (fig.  9), 
make  a  plane  pass  by  the  points  tk,c,  r.     I   say  that  this 

{lane  is  parallel  to  the  face  which  results  from  thedemment. 
n  order  to -prove  it,  having  drawn-  indefinitely  the  lines 
ms  and  ru  parallel  to  CG,  I  prolong  them  each  upwards, 
so  as  to  have  M  m,  or  R  r  equal  to  C  c.  Now  these  pro- 
longations M  m  and  R  r  represent  two  of  the  ridges  situated 
on  the  lateral  face  of  the  first  lamina.  Therefore  the  face 
produced  by  the  decrement  passes  by  the  points  M,R.  But 
besides  it  passes  by  the  point  C,  which  is  the  term  of  dfe* 
part u re  of  the  decrement;  therefore  the  plane  MCR  coin- 
cides with  it.  Now  the  small  lines  Cc,  Mm,  Rr,  being 
three  longitudinal  ridges  of  molecule,  situated  parallel  to 
each  other  between  the  two  planes  iw  cr,  MCR,  it  is  visible 
that  these  two  planes  are  themselves  parallel,  i.e.  that  mcr 
i*  parallel  to  the  face  which  arises  from  the  decrement. 

The  same  reasoning  applies  to  'the  hypothesis  in  which 
the  decrement  should  take  place  in  height.  In  this  case  it 
would  he  necessary,  in  order  to  make  the  plane  mcr  be 
parallel  to  the  face  produced,  that  we  should  have  cm  =r  cd 
H[fig.  8);  crzzcb;  and  that  the  line  Cc  (fig.  4)  should 
contain  as  many  limes  eg  (fig. 2)  as  there  would  be  ranges 
subtracted  in  the  direction  of  the  height. 

18.  Let  us  suppose  that  the  plane  MCR  is  prolonged 
above  the  faces.  CDFG,   BCGH,  and  consider  the  pro- 
longations as  two  faces  which  would  be  the  effect   of  two 
decrements,  the  one  upon  the  angle  DCG,  the  other  upon 
liCG.     These  decrements  being  equal,   wc  sh/ill    confine 
ourselves  to  that  which  ads  upon  the  angle  DCG.     Since 
the  plan  cmr  is  parallel  to  the  face  which  results  from 
this  decrement,  it  is   clear   that   cm  coincides   with   the 
lower  edge  of  the  first  lamina  of  superposition    applied 
upon  CDFG,  and   that  Cr  contains  as  many  ridges  of 
molecule  as  there  are  ranges  subtracted  in  height. 
;   19.  If  the  decrement  relative  to  the  angle  BCD  takrs 
place  by  one  row,  it  is  evident  that  the  two  other  decre- 
ments relative  the  one  to  the  angle  DCG,  the  other  to  the 
angle  BCG,  willmlso  take  place  by  one  row  *  since  then  the 
three  lines  Cm*  Cr,  Cc,  are  equal  each  to  one  ridge  of 
*•  molecules, 
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nolecules,  the  three  decrements  must  necessarily  have  the 
ame  measurement. 

SO.  But  if  tie  decrement  relative  to  the  angle  BCD  is 
iroduced  by  more  than  one  row,  then  the  two  others  will 
lecc-ssarily  be  intermediate,  and  it  will  be  sufficient  to  have 
he  law  of  the  first  decrement  for  determining  the  two 
>tbers.  Let  us  suppose,  for  example,  thai  the  decrement  in 
he  angle  BCD  is  made  by  three  ranges  in  breadth.  In 
his  cu.se  C  hi  and  C  r  will  each  ol  them  be  equal  to  three 
s  of  molecules,  andCc  will  be  equal  to  one  hdge. 
ingle  DCG  is  produced  in 
:e  ridges  of  mo  Ice n Its  sub- 
lotiealonein  the  direction 
it  is  made  by  three  rows 
hree  ridges  of  molecules, 
which  takes  place  on  the 
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iders  the  effect  of  the  decre 
lg  to  the  ordinary  laws, 
tuch  more  simple  solulioi 
f  which  abstraction  has  b 
evening  in  a  subsidiary 
ie  liist,  and  prolong  Iowa: 
hich  it  has  given  birth. 

i'2.  The  creates t  immbe- 
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■es  which  the  secondary 
is  of  a  decrement  on  all 
iere  are  eight  solid  angles 
iglcs,  which  are  the  terms 
f  departure  of  as   many  decrements.     The  minimum  of 
anther   of  faces    in  the  same  hypothesis  is  eight;  and 
il'Ii  strictly  speaking  there  art  always  twenty-four  de- 
nts, we  only  consider  eight,  which  gives  us  the  fa- 
ui  employing  ordinary  laws  only,  for  determining  the 
•it  the  secondary  crvstal. 

Tiie  simplest  ease  is  that  in  which  the  generator  pa- 
ipipcdon  being  a  cube,  all  the  decrements  are  done  by 
iw.  The  secondary  solid  islhen  a  regular  octahedron. 
it  may  happen  that  the  three  decrements  which  take 
around  one  and  the  same  solid  angle  are  all  inter- 
rv.  In  this  case  it  is  sufficient  that  one  of  them  be 
dined,  in  order  to  render  it  easy  to  conclude  from. 
[he  two  others,  by  the  help  of  a  construction  similar 
i  which  we  have  previously  employed. 
I,i-i  us  suppose  that  fig.  5  represents  the  generator 
.■li.pipcdon,  marked  with  the  letters  relative  to  the 
method 


' 
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method  of  indicative  signs.  Let.  us  couceive  that  there  is 
made  upon  the  angle  O,  ascending,  a  decrement  which  pro- 
duces a  face  parallel  to  the  plane  nrs9  and  the  expression 

* 
of  wjiich  is  (OD!F*)»  whence  it  follows  that  on  =s3c^ 
(fig.  2),  Or  =  4c by  and  O s  =  2 eg. 

This  being  done,  the  expression  of  the  decrement  on  the 

left  of  the  angle  O  will  be  (^OD*  Hl),  and  that  of  the  de- 
crement *o  the  right  of  the  same  angle  (0^"F*  H1). 

25.  In  order  to  determine  the  angles  formed  by  the  faces 
produced  by  the  intermediary  decrements  with  the  corre- 
sponding faces  of  the  nucleus,  what  presents  itself  as  the 
simplest  is  to  consider  every  little  group  of  molecules, 
which  results  from  the  decrement,  as  forming  one  single 
molecule ;  which  brings  hack  the  calculation  to  that  which 
is  employed  for  the  ordinary  decrements  on  the  angles. 

Let  us  take  for  example  the  decrement  on  the  angle  O 

ascending,  represented  (ODJ  F4).  It  is  easy  to  judge  that 
in  this  case,  the  group  which  represents  two  subtractive 
molecules  placed  the  one  above  the  other,  is  that  which  we 
see  fig.  6,  and  in  which  the  side  mn  is  composed  of  three 
ridges  of  molecule,  the  side  np  of  four  ridges,  and  the 
side  n  k  of  two  ridges,  on  account  of  the  decrement  by 
two  ranges  in  height. 

Having  traced  on  the  bases  the  diagonals  mp,  io,  I 
draw  vt  perpendicular  upon  rap,  then  us  perpendicular  as 
well  upon  mp  as  upon  io. 

Let  w/y  (fig.  7)  be  the  mensurator  triangle,  in  which 
nt  being  regarded  as  lying  on  the  plane  AEOI  (fig.  5) 
will  he  equal  to  the  same  line  (fig.  6).  Besides,  we  shall 
have  ty  (fig.  7)  =  us  (fig.  6),  and  the  angle  nty  (fig.  7) 
will  be  equal  to  that  formed  by  the  plane  mpoi  (fig.  6) 
with  the  triangle  i  k  0.  Thus  it  will  be  easy  to  find  the 
angle  ynt  (fig.  7)  which  measures  the  inclination  wanted. 

2ft.  The  solutions  of  problems  of  this  kind  are  often  sim- 
plified in  practice,  by  a  series  of  the  regular  form  of  mole- 
cules. Let  us  suppose,  for  example,  that  the  latter  are 
cubes.  Let  us  designate  each  of  their  ridges  by  unity* 
We  shall  have   (fig.  6)  wn=3,  ;//>  =  4,  n t  =  2,  mp=z 

.'•  ■    "  ,  —  m      vnt  x  np  12  , 

V  (mn)  -f  (up)  *  =  V  25  =  5.  w/  =  =  — -.tt$=n*=^. 

Thus  also  nt  (fig.  7)  =  -£-*  /y  =  8. 
Vol.  30.  JJo.  148.  August  1810.  I  Thus 
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Thus  nt  -.  ly  :  :  ,"-  :  2  :  :  6  ;  5.  Besides,  in  this  Sam 
=ase,  the  ancle  it  I  y  is  straight  ;  from  which  we  see  hot 
easy  it  is  to  rind  the  angle  ynt. 

37-  Tlie  meiisuratoi'  mangles  relative  to  the  decrement! 
on  the  angles  may  be  substituted  lor  those  which  we  have 
considered  in  the  decrements  on  the  edges,  and  serve 
equally  well  tor  determining  the  secondary  forms,  Lei  us 
suppose,  for  example,  that  AG  (fig,  6)  represents  a  cubical 
nucleus,  winch  undergoes  decrements  by  two  ranges  on 
the  four  edges  of  the  base  ABCD,  and  that  we  wish  to 
know  the  angles  of  the  pyramid  SAOCB  produced  by  this 
1  .n  ■     Jiag0|ia]s  g£>)  AC,  I  draw 

the  line  op  perpendicular 
pon/jothe  part  pr  ecmi" 
nni  the  point  r  I  raise  r 
which  by  the  hypothesi 
of  molecule,  the  triangli 
il'the  ordinary  mensuratoi 
ht  angle  urp,  and  of  the 
■rand  urt  we  shall  easilv 
the  base  ABCD,  a*  wefl 
For,  on  account  of  the- 
y  thing  is  reduced  to  the 
traight  pyramid  in  which 
is  double  of  po,  u  to  the 

c  upon  Co  the  part  C 
_  e  ;  and  if  from  the  point 
ilar  upon  ALiCD,  Cw  will  represent 
ioint  C  to  the  first  lamina  of  super- 
direction  of  Co,  and  nz  will  be 
"Iccule;  from  which  it  follows  that 
also  perform  the  function  of  meu- 

ive  C»tNXiir.Vs:l]  and  be- 
'  is  similar  to  the  triangle  iCo,  the 
!er  this  new  point  of  view  will  be 
.  les  of  a  straight  pyramid,  in  which 

df  the  base  is  to  the  axis  os,  as 

icnt  for  having  ail  the  rest.  We 
ne    than  once  thus  to  substitute  one 

the  other,  when  there  will  result 
revolving  the  problems. 

which  we  have  acted  ought  to  be 
regarded 
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regarded  as  preliminary  notions  intended  particularly  to 
enable  students  clearly  to  understand  the  use  of  the  men- 
surator  triangles  which  will  incessantly  recur  in   the  ap- 

I)lications  which  we  shall  make  of  the  calculus  to  the 
aws  of  decrements.  We  shall  now  proceed  more  particu- 
larly to  the  methods  relative  to  this  object ;  and  as  the 
rhomboid,  which  likewise  comprehends  the  cube,  is  of  all 
the  kinds  of  parallelopipedon  the  most  fertile  in  diversified 
results,  and  at  the  same  time  that  which  is  the  most  easily 
adapted  to  the  employment  of  general  formulae,  wc  shall 
first  give  the  theory  of  this  solid  ;  after  which  we  shall  re- 
sume that  of  the  parallelopipedons  of  a  different  form. 

%*  Understanding  that  an  English  Translation  of  the  whole  of  Mr.  H  act's 
valuable  work  on  Crystallography  is  now  preparing  for  the  press,  we  in- 
tend, for  the  present,  to  suspend  our  labours  upon  it,  as  a  full  translation 
cannot  fail  to  answer  the  object  we  had  in  view,  better  than  those  disjoined 
portions  which  can  alone  be  admissible  into  the  pages  of  a  periodical  work. 
—Should  the  proposed  translation  not  appear  in  some  reasonable  time,  wc 
may  hereafter  resume  our  labours. 


XXI.  Dr.  Healy  on  Cupping. 
To  Mr.  TUloch. 

9       -j  -No.  l,  Clarendon-street,  Dublin. 

Sir,  1  request  you  will  permit  me  to  contradict  an  ob- 
servation which  has  been  made,  in  the  Retrospect  of  Dis- 
coveries, stating  that  the  mode  which  I  propose  for  cup. 
ping  without  the  assistance  of  the  syringe,  is  so  far  from 
new,  that  it  occurred 'nearly  2000  years  ago,  to  Hero  of 
Alexandria,  and  that  the  figure  is  exhibited  in  the  Mai  he - 
matici  Feteres. — I  consulted  the  Parisian  edition,  and  find 
his  contrivance  (as  described  page  207)  entirely  different 
from  mine*  Suffice  it  to  say,  a  partial  exhaustion  is  pro- 
duced by  the  mouth  from  a  secondary  cavity,  and  two  stop- 
cocks are  made  use  of.  The  syringe,  which  is  an  improve- 
ment, and  answers  for  the  secondary  cavity  of  Hero,  is  the 
usual  mode  at  present  of  producing  the  vacuum,  and  not,  as 
the  observer  slates,  the  spirit  lamp  or  tow.  The  apparatut 
which  I  propose  will  still,  I  imagine,  be  found  new,  more 
^economical,  and  less  complicated,  than  any  that  has  been 

hitherto  adopted. 

Your  much  obliged, 

July  19,  i8io.  Robert  Healy,  M.B. 
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XMI.   Observations  on  the  Purity  of  Standard  Gold. 
M.  Fabbroni,  of  Florence,  corresponding  Member  of  tl 
French  Institul:.       To    winch   are  sutjoined    Notes    ly 
M.  D'Arctt,  yh--ay  Master  of  the  French  Mint*. 

Almost  all  naturalist*  (following  perhaps  implicitly  the 
assertion  of  Pliny  t)  maintain  that  native  gold  is  never 
found  pure  ;  i.  e.  entirely  free  from  alloy,  chiefly  of  silver, 
and  ihat  the  finest  is  scarcely  from  Q-tyb  to  0-917,  or  31  or 
22  carats.  The  gold  in  dust,  in  spangled,  or  in  sand,  which 
is  brought  from  Africa,  is  most  frequently  within  these  li- 
mits. 1  have  sect)  sonr  "'  '  from  the  country  of  Bam- 
buck   in  Africa,  which  927,  or  23  carats  and  one- 

fuiirih  ;  in  the  mint  of  :e  it  has  also  been  seen  at 

0058,  or   23   carats:  tl  1    had    been    brought    from 

Morocco.     The  carat  in  iv  i$  divided  into  eighths. 

It  is  probable  thai    in  My  ages   money  was  coined 

with  native  gold,   in  th  n  which  it  was  found,  there 

being  no  grounds  for  t  ng  that  lliev  took  pains  lo 

refine  "it. 

It  has  been  thought  l'  pldcst  gold    coin  known  is 

that  of  Battus  IV,  ivhicl  idled   or  struck   at  Cyrene 

in  Africa  in  the  lime  of  lusi  it  docs  not  appear  that 

the  standard  of  this  goto  nown.     Of  all  the  Grecian 

coins  which  are  in  the  if  the  collectors  of  medals, 

the  most  ancient   are  th  fid  pieces  of  Philip  the  fa- 

ther of  Alexander.     Th  arising  man,  who  from  his 

in  fane  v    conceived    the    1 f  ascending  the    throne   of 

Macedon,  and  bee  miing  master  of  Greece,  was  fortunate 
I'lunmh  to  find  several  rich  mines  of  gold,  which  he  knew 
how  Tu  prize.  Mount  Pangea  annually  furnished  him  with 
-iilil  in  the  aniiitiiu  ol  .i,2ifl,000  francs,  and  from  thence 
he  derived  the  nm-t  powerful  resources  for  the  success  of 
'lis  poulicai  dv<ii;in  and  military  talents.  It  is  not  known. 
win". her  this  metal  of  Philip's  underwent  any  particular, 
:>p.  iaiiu:is  before   p.i-sing  to  the  mint.     There  are  some 
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grounds,  however,  for  thinking  that  it  was  used  in  the  state 
in  which  it  was  found. 

Patin  assayed *a  stateftt  of  gold  of  this  king  (the  deno- 
mination of  his  co.it!  among  the  Persians  and  Macedonians), 
and  found  it  to  be  23  carats  and  a  half,  or  0*970.  We 
cannot  allow  ourselves  to  believe  that  the  metallurgists  of 
that  monarch  thought  to  purify  gold  by  adding  to  it  only 
a  48th  part  of  alloy,  but  we  can  easily  suppose  that  the  gold 
was  found  iri  this  state  of  fineness. 

If  alloys  were 'added  to  gold  from  a  bad  design,  or  with 
the  mistaken  idea  of  covering  the  expense  of  manufacturing 
it;  this  has  degenerated  into  fraud,  and  has  no  limits:  if 
the  alloy  warn  added  wiih  the  view  of  making  the  money 
harder,  it  was  a  futile  Attempt.  Neither  of  these  motives 
could  sway  with  Philip,  because  he  enjoyed  dbtindatit  mines 
bf  gold,  arid  because,  as  he  wished  to  appear  geherous,  be 
would  have  rriade  his  coin  of  pure  gold,  if  he  thought  it 
necessary  to  refine  it :  or  he  would  have  added  more  alloy, 
if  policy  suggested  that  he  should  hot  employ  it  as  it  came 
from  the  bowejs  of  the  earth*,  ft  should  seem,  therefore, 
that  his  mines  furnished  him  with  gold  at  23  carats  and  a 
half  (0*979),  as  it  is  fotind  to  be  in  his  coins,  if  there  be  no 
error  iri  Patin's  analysis :  but  it  might  fiferhaps  be  interest- 
ing to  confirm  this  fact  by  a  new  experiment. 

Chevalier  Fossombrohi,  an  eminent  mathematician,  iri 
digging  the  foundation  of  a  house  near  Arezzo,  found  a 
fitatera  of  Philip  in  good  preservation,  which  he  was  kind 
enough  immediately  to  give  us  to  be  examined  by  analysis. 

On  one  side  of  this  niece,  as  in  most  of  Philip's  coins, 
there  is  a  head  of  Apollo,  and  on  the  reverse  a  car  with  two 
horses :  the  name  is  on  the  exergue :— on  similar  coins  we 
see  under  the  legs  of  the  horse  a  monogram  or  type  indi- 
cating the  mint  where  the  coin  was  struck.  Oh  the  piece 
in  question  there  was  a  trident,  which  means  Trcezene. 

Fourteen  of  these  coiiis  are  preserved  in  the  cabinet  of 
the  Florence  gallery  :  the  face  and  the  reverse  of  eleven  of 
them  are  similar  to  that  of  Arezzo  ;  but  they  have  various 
distinguishing  marks,  one  only  bearing  the  same  mint-mark 

*  I  transmitted  to  M.  Monger  the  analysis  of  an  ancient  coin  with  the 

i  effigy  of  Philip:  its  e lamination  also  proved,  that  under  the  reign  of  that 

prince  alloys  were  used  in  the  making  of  money,  the  composition  of  which 

was  natural,  or  at  least  unknown ;  for  it  contained  silver  368,  gold  184, 

topper  448.    * 

It  is  not  likely  that  so  complex  an  alloy  would  have  been  used  at  a  pe- 
riod when  the  modes  of  analysis  were  so  little  known,  as  to  fall  far  short  of 
the  degree  of  exactness  which  may  be  attained  even  by  employing  the 
toifthstone  and  prepared  add  now  in  use. 

1 3  feith 
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at  Arezzo.     The  weight  of  two  of  these, 

,ir  in  external  appearance,  was  precisely  176 
it  ■  e  :ch.  The  same  weight  was  found  in 
^  ished  iiy  a  monogram  formed  by  a  large  K, 
mila  lillleo;  die  saint'  weight  in  another  which  Fiad  a 
thunderbolt;  the  sanm  in  another  with  a  vase;  and  lastly, 
in  another  with  a  gram  of  wheal,  the  mark  of  the  Leon l mi. 
These  six  weights  of  the  largest  statute  which  remain,  and 
which  are  equal,  gave  grounds  for  concluding  that  the 
above  was  the  weight  prescribed  for  the  Greek  money. 
This  being  granted,  we  may  inter  that  the  drachma  weighed 
SS  grains.  (Koine  de  l'Isle  assigns  three  grains  more  to 
the   great  Attic   drachma.,  e    proof  of    the   accuracy 

of  this  calculation  is  to  b'  i  in   the  Athenian  dent- 

drachma,  or   Asiatic  drai  ir  the  fourth  part   of   the 

statera  of  Philip,  which  ved  in  the  same  gallery : 

this  fragment  wcisrhs  pret  grains.     The  face  of  this 

■mall  piece  of  gold   presi  head  of  Hercules  covered 

with  a  lion's  skin,    and   i  verse  we  see  the  bow,  the 

vase,  and  club.      M.  Mil  :omruu  mealed   to  me  the 

weight  of  rive   statera;  p  in   the   Imperial  library, 

which  are  as  follow  :  No. ;  grains  ;  No.  2.  lUl  grains 

precisely:   No.  3.  16]  gra.  >.  *.  163  grains  precisely ; 

No.  5.  16-2  «rains.     The  ,  viest  seem  to  be  so  from 

tiaving  been  less  worn.    T  st  would  answer  to  I  75'  16 

*rains  of  Florence,  and  \  :  lighter  by  gr.  0-84  than 

jurs,  which  ought  there  be  regarded  aa  less  worn 

mil  more  precise. 

Mr.  (Irca-vs  in  i'-n/'mJ,  weigned  two  statera;  of  Alexan- 
der, oiir  ot  \ilikh  w.-s  i  33  English  grains,  and  the  other 
133  and  a  half.  Ih  im  ueht  that  the  half-grain  bad  been 
ivasted  bv  friction,  i'.iui  he  concluded  that  the  drachma 
nisJit  la  be  repu'id  as  being  precisely  at  67  grains.  The 
:ceo;nl  iviiglii  a-  :  i-.  ;■]!  !>y  Mr.  Greaves  would  be  equivalent 
.ob"  »r.iin=  and  ?■  v-'t :it!i*  of  Florence.  Snellius  found  the 
-tatera  of  Philip  .nd  of  Alexander  to  weigh  179  Dutch 
ir.iins,  v.  hie!',  in  v.;-  12  t  and  a  half  English;  and  this,  ac- 
:ording  to  the  1  - ■  _ ■  ">'ii'-^  comparison,  would  give  to  the 
Jraehma  in  Fioi-.-nce  v.i'ght  87  grains  Op  ;  all  of  them  be- 
n«  a  liltle  ligliti  r.  '.);;(  i  justly  approaching  that  which   wo 

Bartlieleinv.  in  Fiance,  found  after  various  weighings 
■.hat  the  drachma  "as  precisely  81  French  grains  and  an 
:iglnh  !  now,  iiv  ihe  ioregoing  comparison,  we  ought  to 
la^c  for  the  drachma  in  Florence  weight  87  grains  and 
hrte-foui'ths.  lint  this  last  author  wishes  to  suppose  a 
friction 
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friction  of  se /en -eighths  of  a  grain  for  9,S00  years  wearing* 
and  he  gratuitously  makes  the  drachma  to  he  82  whole 
French  grains,  which  would  make  88  and  a  half  of  Florence 
weight.  It  is  best  to  banish  entirely  from  our  calculations 
all  suppositions  of  friction,  because,  by  admitting  this  to 
have  been  the  case,  we  might  draw  a  variety  of  vague  con- 
clusions. The  weight  of  88  grains  which  we  have  assigned 
to  the  gold  drachma  is  confirmed  by  a  silver  one  of  this 
very  Philip,  also  preserved  in  the  Florence  cabinet:  this 
piece  has  on  its  face  the  head  of  Hercules  without  a  beard, 
covered  with  a  lion's  skin ;  and  on  the  reverse  a  Jupitef 
sitting,  holding  the  eagle  in  his  right  hand  and  a  spear  in 
his  left.  It  is  distinguished  from  the  others  by  a  lyre,  and 
the  letter  A  under  the  seat.  This  drachma  is  also  a  proof 
of  the  exactness  of  its  weight  in  its  half,  also  in  tfilvef* 
of  the  same  king,  which  weighs  precisely  44  grains :  oa 
its  face  is  the  head  of  Jupiter  with  the  diadem  ;  on  the  re- 
verse is  a  figure  on  horseback,  with  the  name  on  the  exergue 
and  a  mark  which  is  unintelligible.  Besides,  there  are  four 
pieces  of  four  drachmas  of  Alexander  of  the  same  metal, 
the  face  and  reverse  of  which  are  similar:  all  of  these  weigh, 
14  pennyweights  and  16  grains,  and  prove  completely  that 
the  weight  of  the  drachma  is  88  grains.  These  tetr*~ 
drachmas  are  distinguished  in  the  type  by  the  addition  of 
various  signs,  as  we  have  said  with  respect  to  the  staters ; 
one  has  in  front  a  lamp,  and  under  the  seat  a  moon  and  & 
star :  another  has  in  front  the  letter  T  with  a  circumflex 
accent,  and  under  the  seat  the  letter  £ :  another  has  irt 
front  a  buckler,  and  under  the  seat  a  serpent :  the  fourth, 
has  in  front  a  cyown,  and  under  the  seat  a  monogram  com- 
posed of  M.  Finally,  we  have  also  a  real  drachma  of  this 
king  of  the  precise  weight  of  88  grains,  and  which  is  di- 
stinguished by  a  monogram  formed  by  an  H,  the  cross  bat 
of  which  has  a  kind  of  circumflex  accent. 

Among  the  tetrad rachmas  of  Thrace  there  is  one  in  the 
Florence  collection,  and  the  twelfth  of  the  list,  heavier1 
than  the  rest;  it  weighs  precisely  14  pennyweights  and  10 
grains:  here  we  have  a  proof  of  the  identity  of  the  weights 
of  the  Thracians  and  Macedotiians,  as  long  ago  supposed 
by  the  learned* 

After  the  weighing  of  the  Arezzo  coin  was  finished,  it 
was  submitted  to  the  cupel  and  to  quartation.  The  stand- 
ard was  found  to  be  the  same  with  Patin's  examination,  i.e* 
0*979,  or  23  carat 3  and  a  half:  it  contained  only  half  a 
carat,  or  0.021,  of  silver. 

The  art  of  assaying  was  known  in  the  earliest  times,  as 

1 4  attested 
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.tested  by  the  Holy  Scripture:  we  find  it  at  such  adegree 
f  perfection  even  in  tlic  time  of  1'liny*,  that  bv  means 
I'  it  tlie  standard  of  gold  was  fixed  at  91  carats,  or  0-875, 
:  21  carats  and  7-2-tilis  {0-8381  up  to  *3  carats  and 
l-32ds  (l)-y73).  In  those  day*  they  must  have  assayed 
i  the  drv  way,  first  by  separating  from  (he  gold  the  viler 
iciaU  bv  means  of  lead,  and  afterwards  even  the  silver, 

ilh  sulphur  or  with  ihe  snlphuretst. 

Thev  "ere  also  acquainted  with  the  method  of  refining 
nd  purifying  gold  in  !ar«-e  quart! hi rs,  by  cementing  or 
urning  it,  a>  Sirabo  informs  us,  'villi  an  alftnimmis  earth, 
/hich  by  destroying  the 
■  urilv.     Pliny  says  that  )i 


n  the  fire  in  an  earthen  L 
alt;  that  it  was  afterwaM 
wo  parts  of  salt  and  one  of 
urcly  effect  the  decompo* 
lalion  of  the  muriatic  bc$ 
vhich  would  penetrate  the 
eparate  the  silver  in  the 
he  object  of  the  process 
lernsj.  Rot  AiMiharcliidt 
nethud  practised  in  the  mi> 
lie  shores  of  the  Red  Sea, 
mown  property  ut  t:ic  tm 
■ilver. 
This  writer  savs  (ir  we 
urate)  that  in  these  plaoC 
he  miner*  bum  oi  i  i     ne  tr 


joltl  in  a  state  of 
nrpose  they  put  the  gold 
/ith  irehle  its  weight  of 

exposed  to  the  lire  with 
eotn  schistvsi  this  would 
the  salt,  and  the  volatib- 
late  of  ignition  and  dry, 
;c  of  the  gold,  and  would 

volatile  muriate:  this  is 
entation  among  lite  mo- 
insmittcd  to  us  a  peculiar 
lied  between  i  he  Nile  and 

h  we  recognise  the  well- 
rid  in  the  separation  of 

at  to  the  lest  being  jrc- 

meloscd  in  marble;  that 

re;  that  thev  break  it  with 


i  ttt\  imperfec 
I  and  ulver  wi 

.  and  !-v  the  li 


uilged  of  by  the 

■n  to  l he  toueh- 


•:•■«;  bv  ei|>rri  workmen,  could  yield  but 
•  .tiiciy  uf  circumstances  might  influeuctf  ; 

.    :  a  different  allov,  Sue. 
j|i|ilird   the  la«s  of  specific  gravity  to  the 

i,nuc  ol  long  Micro's    crown,   tf  tie  had 

I :  iuowiratc  of  Mark  Antony  every  street  of 
!..  Mar.,isGrati*nus,  who  had  discovered 
..  -i-,e  of  snaying  mentioned  above:  thi* 
art.  ire  nrtt  MepsuF  which  were  strongly 
inncrted  w^-.h  public  happiness, 
'i  |ihuiei-.  ihe  solution  of  gold  might  have 
ilpltureu,  however,  which  ought  to  be  used 

ill  of  [lie  processes  nf  ihe  mint  at  Turin, 
.!c  ot  refining  generally  adopted  at  Venice, 
i<7  cur  gold  aeijuina  almost  entirely  pare. 

haromciSj 


Observations  on  the  Purity  of  Standard  Gold.       1 37 

hammers,  afterwards  pound  it,  bruise  it,  and  wash  it;  and 
finally,  that  the  gold,  when  put  into  a  close  crucible,  with 
a  little  lead,  salt,  a  little  tin,  and  barley  meal,  was  exposed 
over  the  fire  for  five  days. 

The  money-coiners  of  Darius  certainly  employed  thitf 
method,  or  a  similar  one,  when  this  enlightened  king  wished 
to  give  his  subjects  the  noble  and  useful  example  of  a  mint 
made  with  the  purist  gold*  similar  to  that  of  fine  silver, 
which  his  satrap  Ariander  afterwards  did.  r 

To  conclude: — It  is  not  easy  to  form  an  intelligible  idea 
of  the  doci mastic  method,  which  Agatharchides  has  trans- 
mitted to  us.  But  if  in  the  operation  which  he  describes 
there  is  no  mention  made  of  cementation,  but  of  a  true  and 
prolonged  fusion,  it  remains  to  explain  how  we  can  re«* 
concile  with  the  object  in  view,  the  employment  of  a  close 
crucible  held  over  the  fire,  as  he  describes :  far  less  can  we 
comprehend  the  use  of  the  barley  meal. 

When  we  reflect,  however,  on  the  ingenious  method  de* 
scribed  by  Hellot  as  being  practised  at  Lyons,  in  order  to 
refine,  purifv,  and  separate  cupelled  silver  from  the  small 
quantity  of  lead  which  adheres  to  it  after  the  first  refining, 
we  may  perhaps  comprehend  what  is  meant  *. 

In  Lyons  they  use  crucibles  thirteen  inches  high,  and 
five  broad  at  their  orifice.  About  three  inches  deep  of 
pounded  charcoal  is  then  put  into  the  crucible  and  kept 
down  bv  a  lid,  or  rather  a  triangular  piece  of  the  crucible, 
which  is  kept  in  its  place.  On  this  lid  or  false  bottom 
they  put  60  or  65  pounds  of  long  and  thin  ingots,  in  order 
to  be  melted  and  purified.  The  wind  furnace  employed 
for  this  purpose  is  14  inches  high,  seven  in  diameter  at  the 
grate,  and  nine  at  the  top.  The  metal  in  melting  was  ob- 
served to  fall  three  inches  from  the  edges  of  the  crucible: 
then,  when  it  had  acquired  a  sufficient  degree  of  heat ,  it  was 
seen  to  boil  with  the  force  and  the  agitation  of  water  ex- 
posed to  the  heat  of  a  strong  fire;  and .  in  this  state  it  was 
kept  for  seven  or  eight  hours. 

The  elastic  fluid,  which  in  this  case  is  extricated  from 
the  charcoal  at  the  bottom  of  the  crucible,  produces  the 
agitation  above  alluded  to ;  and  it  forms,  as  it  were,  a  kind 

•  It  would  be  necessary,  before  deciding  finally  on  the  process  detailed  by 
Agatharchides  and  that  which  is  practiced  at  Lyons,  to  repeat  them,  taking 
the  greatest  care  to  apply  the  modern  methods  of  chemical  analysis,  and 
above  :ll  the  pneum  a  to-chemical  apparatus:  it  would  be  necessary  to  de- 
termine the  nature  of  the  gas,  which  passes  through  the  melted  silver,  and 
ascertain  why  the  gas  is  formed  under  a  certain  pressure,  and  why  it  does 
not  pass  out  tnrough  the  poi  es  of  the  crucible.  The  experiment  of  M.  Fab" 
broni  does  not  seem  to  me  to  be  conclusive.  <- 

of 
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ingcu.oiibly  placed,  at  the  bottom  of  the  cru- 


f  belk 
ble. 

We  know  thai  charcoal,  when  put  into  close  vessel*  of 
letal  or  glass,  is  nut  altered,  although  it  becomes  red. 
heory  dictates  this,  and  several  experiments  confirm  it. 
nt  the  observation  of  the  fact  related  by  the  judicious 
[ellol  also  proves,  that  in  this  case  the  charcoal  below  the 
iclted  silver  is  decomposed,  and  continually  furnishes 
astic  fluid ;  since  this  excellent  chemist  found  that  silver 
cpt  over  a  similar  lire,  without  charcoal  being  placed  be- 

v  it,  undulated  at  the  surface,  going  from  the  centre  to 


ie  edges,  and  f ice  versa;  bi 
le  with  so  much  noise  :  fro 
uid  originate  in  this  case? 
Priestley,  the  founder  of 
listry,  demonstrates  in  ti 
ecu  since  confirmed  by  s 
irthen  vessels  healed  ti 
irough  them,  are  filters,  or 
ie  external  air  to  enter;  t 
y  the  bottom  of  ihe  cm 
acted  chemically  by  the 
xygen  coming  in  contact 
ate  of  incandesccnee,  infla 
ith  itself  and  with  the  ca 
astic  fluid,  which,  by  the 
igments  and  acqu: 


that  i 


fact  it  does  not  bub- 
:  then  does  the  elastic 


pressure  ut'  : 


In. 


ilh   111. 
Ill  l.lH-i 


0,1  comparing  this 

udes,    reported  here 


modern  pneumatic  che- 
nest  manner,  what  has 
other  experiments,    that 

ley  admit  light  to  pass 

sieves,  which  altow  even 

aric  and  light  penetrate 

and   with  them  air,   at- 

ial   which  is  inside:  it* 

e  charcoal,  which  is  in  a 

■on  son  of  it,  is  combined 

arming  carbonic  acid,  an 

■rupted  action  of  the  tire, 

it  elasticity  to  overcome 

inches  of  liquid  silver, 

nil  |'j-scs  tnrougn  it  agitating  it  violently, 

iu  ol  Icid,  which  is  united  with  and  die— 

hi-ing  put  by  a  continual  agitation  in 

vbonic  acid  gas,  and  with  the  atmo- 

d  pi.  i  haps  the  former  are  decomposed! 

under  certain  circumstances),  is  oxi- 

'I'.iinution  of  specific  gravity  is  con- 

■\  kind  of  yellowish  oil  rise  from  the 
Inch  floated  on  the  top  of  the  crucible : 
nide  of  lead  melted  and  formed  by  the- 
•  pheric  air,  which  is  continually  re- 
colL-ct  this  melted  oxide  by  absorbing 
i  «our  earth;  this  earth  being  most 
oft"  the  silver  which  it  covers,  and  the 
inipid  and  pure. 

ihod  with  the  process  of  Agathar- 

imperfectly,  we  may  suppose  that 

th» 
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the  barley*  or  the  barley  meal,  was  used  instead  of  charcoal, 
in  order  to  form  what  the  Lyonnese  call  the  soul  of  the 
crucible,  which  was  placed.at  the  bottom  of  it,  wheie  it  was 
retained  by  a  covering  (from  which  probably  comes  the 
expression  of  closed  crucible),  on  which  the  gold  in  fusion 
was  placed  by  means  of  a  little  lead  (in  order  to  vitrify  the 
base  metals  which  it  might  contain,)  and  some  common 
salt,  sulphuret  of  antimony  or  of  lead,  in  order  that 
they  may  lay  hold  of  the  fine  silver  and  volatilize  it  with 
the  lead,  or  reduce  it  to  scoriae.  The  elastic  fluids,  extri- 
cated from  the  vegetable  matter  by  the  action  of  the  fire, 
form  the  office  of  bellows  for  incessantly  agitating  the 
metal  during  several  days,  which  makes  all  the  impurities 
swim  above,  and  which  ought  to  be  skimmed  off  as  the 
Lyonnese  do. 

Properly  speaking,  a  fire  which  lasts  five  days,  gives  ra- 
ther an  idea  of  the  cementation  of  the  moderns,  and  ana- 
logous to  that  which  Pliny  has  communicated  to  us,  than 
a  real  fusion  in  close  crucibles, — a  circumstance  which 
would  be  directly  contrary  to  the  object  in  view.  Thus,  in 
Hungary,  in  orcler  the  better  to  open  all  the  interior  parts 
of  the  gold  to  the  muriatic  acid  reduced  into  vapour  in  the 
cementation,  they  are  accustomed  to  add  lead  to  the  mass, 
which  is  afterwards  reduced  into  small  hollow  drops,  or,  in 
other  words,  into  grains.  It  may  be  that  the  lead  indi- 
cated by'Agatharchides  has  the  same  object:  the  tin  may 
have  been  taken  by  an. equivoque  for  crude  antimony,  for. 

f;alenum,  or  for  the  native  sulphuret  of  lead  :  it  is  possible 
ikewise  that  the  barley  meal. was  merely  intended  to  serve 
for  the  equal  distribution  of  the  little  salt,  a  stratum  of 
which  must  be  placed  on  the  gold,  and  perhaps  assisted  to 
decompose  it,  as  argil  or  sulphate  of  iron  now  does. 

In  order  to  obtain  some  light  upon  this  curious  subject, 
there  were  put  into  a  crucible  covered  by  another  crucible 
turned  upside. down,  thirty  pennyweights  of  barley-meal, 
and  an  ounce  of  common  salt :  it  was  then  made  red-hot, 
and  kept  36  hours  in  this  state.  There  was  put  in,  more . 
for  the  sake  of  curiosity  than  any  thing  else,  a  thin  piece  of 
gold  weighing  24  grains,  and  a  piece  of  silver  weighing  40 
grains.  The  lower  crucible  was  half  full,  and  an  opening 
was  left  at  the  joining  of  the  two  crucibles  to  let  out  the 
elastic  vapour. 

After  this  space  of  time,  the  apparatus  being  cooled  was  * 
opened,  and  there  was  found  a  small  earthy  residue  slightly 
saline  and  whitish,  weighing  eleven  grains  and  a  half.  The 
gold  was  above;  it  was  increased  one-eighth  of  a  grain  in 

weight, 
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ight,  because  it  was  evidently  whitened  bv  ihe  fusion  of 
■y  minute  particle  of  silver  detached  from  the  smalt 
gment  of  silver,  which  was  then  found  adhering  inunc- 
tely  over  the  jmM,  in  the  form  of  agglutinated  dust: 
s  fragment  of  silver  weighed  six  grains  and  one-eighth. 
e  afterwards  boiled  tins  gold  (which  was  silvered  only 
its  surface)  for  sume  lime  in  pure  nitric  acid;  when  it 
t  completely  its  silver  colour)  and  when  assayed  h  was 
uid  to  he  24  carats. 

We  proceeded  afterwards  to  examine  the  small  earthy 
idue,  in  which  we  found,  in  saline  particles,  only  ft 
v  atoms  of  muriate  of  sod"    <*"•*  °carcc  a  trace  of  muriate 


copper.  The  muriate  ot  . 
s  suffered  by  the  piece  of 
ighl  of  45  grains  and  a  hai 
:  other  clastic  vapours.  P 
muriatic  acid  concurred 
:  the  thirteen  penuyweig. 
iich  besides  contained  ll 
s  experiment,  have  iheref 
;  attention  to  the  little  t 
ted  by  means  of  the  vege 
:h  it:  but  what  is  difficu'' 
eign  to  our  object,  is  the 
weights  of  soda,  con  tail 
ich  ought  lo  have  remain 
isel :  it  had  therefore  bee 
;np 


aiv 


i  the 


hicii,  on  account  of  the 
ught  to  have  formed  a 
ertamly  evaporated  with 
rains  and  a  half  only 
nutation  of  this  mur'i- 
i  half  of  the  same  acid, 
noil  salts  employed  in 
dissipated  (by  not  pay- 
jy  a  decomposition  ef- 
titer  which  was  joined 
aunt  for,  and  which  i» 
lion  of  ten  whole  pen- 
he  common  salt,  and 
at  the  bottom  of  tht 
utile,  either  by  decom- 
and  it  had  escaped  by 


It  is  not  probable, 

cthodsof  relii 
*,  we  repeat,  I 

feet  purity,  a, 
old  not  have  I 
or  perhaps  thi: 


.1T..u, 


litre,  that  Philip  made  use  of  stint - 
g,  nther  by  flux  or  by  cementation, 
iv on  Id  have  reduced  the  gold  to  a  state 
>. iritis  wished  to  do  subsequently ;  or 
ii ril  himself  to  so  small  a  portion  op 
loy  would  not  have  been  silver.  And 
the  state  tn  which  he  found  it,  we1 
t  that  nature  furnished  it  at  83  carats 
lie  standard  of  (0-970*). 

Man; 


■  standard  Tatiei  in  the  » 
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Many  persons  will  probably  doubt  that  sold  is  found  in 

future  so  near  a  state  of  perfect  purity,  although  Strabo 
ntirnates  that  perfectly  pure  gold  was  found  in  the  Alps, 
and  Pliny  is  cited  as  asserting  that  no  silver  was  ever  found 
in  it.  But  without  remaining  in  suspense  with  respect  to 
the  assertions  and  opinions  of  others,  Tarn  enabled  from 
my  own  experiments  to  remove  all  uncertainty,  having 
ascertained  that  native  gold  is  24  carats  (1000). 

I  had  for  some  time  the  charge  of  the  fine  collection  of 
natural  history  belonging  to  our  sovereign,  who  was  fond  of 
ithat  science.  His  majesty  possessed  many  specimens  of 
jnineralized  gold  and  native  golc),  among  which  I  remarked 
two  well  formed  crystals  of  gold,  frig,  one  cubical,  the  other 
prismatic  with  four  faces,  surmounted  by  a  pyramid  with 
four  faces  also.  It  would  be  interesting  to  know  what 
substances  united  to  the  gold  have  determined  these  various 
/igures  formed  naturally  in  the  bowels  of  the  earth,  and 
which  are  totally  different  from  those  which  are  produced 
in  the  laboratories  of  the  chemist  after  melted  gold  is 
/cooled.  The  cube  is  very  pale,  thp  prism  is  higher  co* 
loured;  but*  these  two  crystals,  which  I  found  by  chance, 
(when  chposing^amopg  several  natural  grains,)  are  unique 
in  this  dep6t ;  so  that  it  would  be  improper  to  subjept 
them  to  an  examination  which  would  9 Iter  their  form* 
An  unshapen  specimen,  but  at  the  same  time  a  remark- 
able one,  from  the  Brazils,  enriches  this  collection.  The 
weight  of  this  piece  is  about  fourteen  pounds ;  and  I  ex- 
amined a  bit  of  it  by  the  cupel  and  by  quartation,  without 
omitting  also  to  examine  its  solution  in  the  nitro-muriatip 
acjd,  with  the  sulphate  of  iron,  and  with  neutral  salts  with 
a  base  of  potash*  I  have  been  convinced  by  all  these  ope- 
rations, that  this  was  pure  gold  of  24  carats  without  any 
fdloy  of  inferior  metal. 

From  all  that  I  can  learn,  therefore,  it  appears  that  gold 
is  found  in  a  native  state  in  various  degrees  of  purity,  and 
to  prove  this  haa  been  the  object  of  the  present  dissertation* 

• 

five  gold.  M.Qcluc  informs  ps  that  the  gold  found  at  Wicklow  in  Ireland 
was  alloyed  with  a  ninth  part  of  its  weight  in  silver. 

$£.  Fabbroni  is  the  first  who  has  demonstrated  that  native  gold  is  found 
in  a  state  of  purity :  this  is  a  most  important  observation ;  but  it  does  not 
seem  to  destroy  the  idea  that  native  gold  is  a  natural  alloy  of  gold  and  silver  x 
a  (Principle  established  by  a  great  number  of  facts,  and  to  which  we  at  yet 
know  but  one  exception. 

If  W00I4  be  interesting  to  ascertain  whether  lead  is  present  in  ancient  coins 
or  naedals :  this  would  be  the  rarest  method  of  determining  whether  the 
ancient*  refined  their  gold,  or  employed  it  as  nature  presented  it. 
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i;.ry  processes,  although  it  is  pretty  ob- 
I  :■■;■:  riruentE  on  this  subject  would  not 
:-  in  domestic  (economy. 

the  result  of  a  series  of  experiment* 
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ity,  absc 
vever.tl 

ex  am  in* 


v  separa 
jelly,  fa 
thin  tht 


t  lost  by 


ubject  in  a  public  esla- 
y  were  not  undertaken 
intrary,  to  serve  a  pur- 
curacy  was  not  attended 

quantities  of  provisions 
s  presumed  that  the  re- 

for  any  practical  pur- 
been  desirable  to  have 
tion  of  weight,  but  also 
u  the  nieat  m  the  form 
nit  the  determination  of 
of  the  inquiry. 
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61     S 

roasting  appears  to  he  32  per 


i  baking,  30  per  cent. 


go    o 

27     0 


Ln.-t  in  hi)  'in:-,  and  !>y  having  the  shank- 1    fi 

The  sh:mk-l>o;us  were  estimated  at  four! 
nces  I'aeh  ;  ilmvlurt  the  loss  by  boiling  was  J 
The  loss  of  weight  in  legs  of  mutton,  in  boiling,  »  Sl£ 

33  shoulders 
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Ibi.      ox*. 

35  shoulders  of  mutton  weighing ..........  350    0 

Lost  in  roasting i . . . .  109  10 

The  loss  of  weight  in  shoulders  of  mutton,  by  roasting, 
is  about  3  1-J-  per  cent. 

lit,    ou. 

10  loins  of  mutton  weighing 141     0 

Lost  in  roasting 49  14 

Hence  loins  of  mutton  lose,  by  roasting,  about  35|  per 
cent. 

Ibt.    cxs. 

10  necks  of  mutton  weighing 100    Q 

Lost  in  roasting 32    6 

The  loss  of  necks  of  mutton,  by  roasting,  is  about. 3ft}- 
per  eent. 

We  shall  only  draw  two  practical  inferences  from  the 
foregoing  statement: — 1st.  In  respect  of  (economy,  it  is 
more  profitable  to  boil  meat  than  to  roast  it.  Sdly,  Whe- 
ther we  roast  or  boil  meat,  it  loses,  by  being  cooked,  from 
one- fifth  to  one-third  of  its  whole  weight. 

XXIV.  Letter  from  M.  Vitalis,  Prof lessor  of Chemistry  at 
Rouen,  to  M.  Bouillon  Lagrange,  on  the  Amalgam  of 
Mercury  and  Silver,  called  Arbor  Dianae  *. 

JL  hk  process  described  by  Baume,  and  which  is  generally 
adopted  for  obtaining  the  amalgam  of  mercury  and  silver, 
known  in  chemistry  by  the  name  of  arbor  Diance,  is  not 
the  only  one  which  is  capable  of  exhibiting  the  beautiful 
crystalline  forms  which  characterize  this  curious  produc- 
tion, I  attained  the  same  object,  by  modifying  the  com- 
mon method  ;  and  this  modification  admits  of  our  extract- 
ing with  facility  the  metallic  vegetation  from  the  liquor,  and 
preserving;  it,  without  any  alteration,*  out  of  the  vessel  hi 
which  it  nas  been  formed. 

The  operation  is  very  simple.  In  the  nitric  solutions  of 
mercury  and  silver,  both  being  well  saturated  and  diluted 
with  the  quantity  of  water  prescribed  by  Baume,  I  suspend 
a  small  knot  of  fine  linen  rag  doubled  up,  and  containing 
five  or  six  drachms  of  very  pure  mercury. 

The  metallic  solutions  soon  penetrate  to  the  mercury, 
which  is  inclosed  in  the  rag,  and  we  soon  see  some  beauti- 
ful spicule  formed  and -grouped  around  the  rag,  adhering 
to  the  nucleus  of  mercury,  which  serves  as  a  kind  of  sup- 
port to  them. 

*  Atmalts  de  Chimiet  tome  lzzii.  p.  93. 

These 
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These  spicule  progressively  increase 
short  time  exceed  an  inch  in  lengili. 

When  we  perceive  that  the  metallic 
iiu  more  progress,  (he  piece  of  rag  wit! 
he  withdrawn  from  (he  liquor,  and  b' 
thread  fastened  in  the  cork  of  the  bolt 
be  suspended  under  a  bell  glass.  The  c 
tetrahedrons,  may  thus  be  kept  as  long  a 
1  have  in  my  own  laboratory  a  crye 
description,  which  has  preserved  all  its 
these  two  years  past. 

It  may  be  easily  seen  that,  in  the  ahov 
of  ai*"""T —  :"  "  ,L"le  different  from  lrn 
as  c  Jourcroy  in  Sgslemt 

chfr 

•  metallic  crystal*  oh 
thu_  the  softness  of  the  i 

blagi  s  the  common  arbor 

riions  of  mercury  ; 
ses ;  and  I  would  hi 
lifference,  if  M.  Vau 
rcumstance,  had  nol 
the  subject  at  full  lei 


ing 

n  some  future  numl 

*• 

1 

of  the  above  crys 

son                                1 

tines,   which  I  ma' 

to  5                                1 

ure  time. 

XXV.  Analysis  of  the  Atropa  Btltadom 

QLliJ.lN*. 

J.  me  experiments  which  I  am  attorn  to 
with  a  view  to  ascertain  whether  this  p 
the  same  family  with  (he  tobacco  plan 
acrid  principle  which  has  been  found  i 
which,  as  will  be  shown  in  the  sequel,  it 
I .  The  expressed  and  filtered  juice  of  I 
n  dsrk  brown  colour,  with  a  bitter  and  n; 
is  I  reely  coagulable  by  heat,  and  by  the  ac 
g.iil  nuts. 

•_'.  The  substance  coagulated  by  fire  in 
Molina  ts  of  a  yellowish  gray,  becomes  bla 

*  Anrtatis  ilt  Chimit,  tome  luii,  p 
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tnd  presents  a  smooth  and  polished  fracture  like  that  of 
the  resins.  It  burns  with  decrepitation,  becomes  soft,  and 
gives  out  vapours  of  the  smell  produced  by  horn  when 
tubjected  to  the  same  operation. 

3.  The  juice  of  belladonna,  distilled  until  reduced  to 
the  consistence  of  liquid  extract,  only  furnished  a  water 
which  had  a  fetid,  herbaceous  taste,  and  by  no  means  the 
acerbity  of  that  of  tobacco.  The  only  re-agent  among  all 
those  resorted  to,  which  slightly  disturbed  it,  was  acetate 
of  lead. 

4.  The  juice  concentrated  to  the  consistence  of  extract 
having  been  treated  by  alcohol,  a  part  was  dissolved :  the 
solution  deposited  upon  cooling,  crystals  of  nitrate  of  potash 
and  a  little  muriate  of  potash. 

The  alcohol  separated  from  these  crystals  of  nitrate  of 
potash,  and  evaporated,  left  as  a  residue  a  brownish  yellow1 
matter  of  an  extremely  bitter  and  nauseous  taste,  which,  on 
being  taken  up  again  by  alcohol  well  dephlegmated,  left  a 
new  auantity  of  insoluble  matter,  and  also  deposited  some 
crystals  of  the  same  salt. 

The  matter  cleansed  as  much  as  possible  by  the  above 
process,  from  the  greatest  part  of  the  saltpetre  and  from 
the  substance  insoluble  in  alcohol,  I  evaporated  the  latter, 
and  submitted  the  residue  to  the  following  experiments  : 

1.  It  is  dissolved  abundantly  and  speedily  in  water,  and 
it  is  even  deliquescent  in  the  air. 

£.  The  solution  is  of  a  yellowish  brown ;  it  has  a  very 
bitter  and  disagreeable  taste. 

3.  It  reddens  in  a  very  intense  manner  turnsole  paper. 

4.  It  is  precipitated  in  abundance  by  the  alcoholic  so- 
lution of  gall  nuts,  and  is  not  so  by  the  acetate  of  lead 
when  the  latter  is  sufficiently  diluted  in  water  ;  because,  as 
this  matter  contains  a  little  muriate  of  potash,  it  would 
precipitate  the  acetate  of  lead  without  this  precaution. 

6.  This  solution  mixed  with  sulphuric  acid  diffused  a 
verv  sensible  smell  of  acetic  acid. 

6.  The  same  solution  is  precipitated  by  the  nitrate  of 
silver  in  a  true  muriate  of  silver. 

7-  Caustic  potash  develops  in  the  solution  of  this  sub- 
stance a  fetid  smell,  very  like  that  of  an  old  ley  which  has 
passed  over  linen  and  begins  to  turn  putrid :  ammoniacal 
vapours  also  rise,  which  may  be  made  perceptible  by  weak 
nitric  acid,  presented  at  some  distance  from  the  mixture. 

8.  The  addition  of  some  drops  of  sulphate  of  iron  gives 
a  much  deeper  colour  to  the  solution. 

9.  The  extract  itself  exposed  tt>  burning  coals,  bubbles 
Vol.  36.  No.  148.  August  1810.  K  up. 
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up,  and  exhales  pungent  acrid  vapours, 
cannot  l>e  distinguished. 

We  may  conclude  from  the  effects  [ 
lution  or'  the  extract  of  belladonna  by  thr 
above  employed ;  1st,  that  it  contains  a  f 
Valine  muriate  ;  3d,  a  small  quantity  of  a 

The  nature  of  the  acid  which  exist 
can  be  nothing  but  acetic  acid,  since 
develops  the  smell  of  it,  nod  the  aeetat 
form  any  precipitate  in  it,  which  would  t 
malic,  urtaroui,  or  oxalic  acid.  A  par 
a  be  combined  with  Llie  potash,  and 
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soluble  in  alcohol,  was  its  dccomposiion  1 
introduced  therefore  two  grammes  and  i 
ijass  retort,  and  administered  the  beat  L 
water  of  solution  was  distilled:  there  p 
:un moniacal  liquid,  afterwards  a  thick  o 
singular  disagreeable  smell. 

The  examination  of  the  liquid  prod 
recognise  a  good  deal  of  ammonia,  pa 
combined  ;  tor  the  addition  of  some  dm 
rendered  the  amnioniaeal  smell  much  8! 
was  thick,  black,  and  very  acrid. 

The  charcoal  remaining  in  the  retort 
ine,  and  had  an  alkaline  and  pntuialt'd  t 
in  boiling  water,  it  yielded  a  ley  which 
sulphate  of  iron  furnished  a  quantity  ol 
considerable  with  respect  to  the  small 
employed.  This  charcoal  after  having 
dried  still  weighed  -fa  of  a  gramme. 


Analysis  of  I  he  Alropa  belladonna.  l47 

iThe  above  quantity  of  charcoal,  independently  of  that 
Which  was  incrusted  in  the  retort  by  the  violence  of  the 
fire,  and  which  t  could  not  detach,  is  more  considerable 
than  any  furnished  by  most  of  the  other  vegetable  matters 
which  I  have  hitherto  had  occasion  to  distill ;  for  the  8'? 
grammes  of  extract,  in  the  state  in  which  I  took  it,  certainly 
contained  more  than  0*7  of  a  gramme  of  water  and  of  ni- 
trate and  acetate  of  potash. 

It  seems  that  it  also  contains  a  great  quantity  of  azote 
and  of  hydrogen,  since  it  gave  on  distillation  a  great  deal 
of  ammonia,  prussic  acid,  and  oil.  But  as  this  matter  may 
have  contained  a  little  nitrate,  I  supposed  that  a  part  at 
least  of  the  azote,  forming  the  ammonia  and  the  prussic 
acid,  had  been  produced  by  the  nitric  acid. 

In  order  to  clear  up  this  doubt,  I  mixed  six  grammes  of 
gum  arabic,  believed  not  to  contain  any  azote,  with  a 
tenth  part  of  saltpetre,  and  after  submitting  it  to  distilla- 
tion I  examined  the  products.  The  liquid  which  passed  was 
iii  part  ammoniacal,  and  its  smell  became  still  stronger  by 
the  addition  of  potash;  which  proves  that  an  acid  was 
formed  at  the  same  time  with  the  alkali. 

The  charcoal  remaining  in  the  retort,  weighing  two 
grammes,  and  which  was  extremely  phosphoric,  contained 
prussiate  of  potash,  like  that  of  my  matter.  But  although 
I  employed  in  this  experiment  three  times  more  gum,  and 
probably  more  saltpetre,  this  mixture  did  not  furnish  such 
a  great  quantity  of  ammonia  or  prussic  acid  as  the  nauseous 
principle  of  the  belladonna  did. 

Taking  it  for  granted,  therefore,  that  ihe  saltpetre  con- 
tained in  the  two  grammes  of  this  principle  had  given  rise 
to  prussic  acid  and  to  ammonia,  we  ought  not  to  infer  that 
the  vegetable  matter  in  question  has  not  furnished  some 
itself.    This  is  the  more  probable,  as  its  solution  is  preci- 

E it  a  ted  by  the  infusion  of  gall  nuts.  However  this  may 
e,  the  experiment  proves  that  it  is  difficult  to  judge  by 
distillation,  whether  the  organic  matters  which  contain  salt- 
petre are  of  a  vegetable  or  animal  nature. 

The  results  of  this  analysis,  although  still  very  imperfect, 
are  nevertheless  sufficient  to  show  that  the  article  in  ques- 
tion contains  a  considerable  quantity  of  charcoal,  hydrogen, 
and  azote,  and  but  little  oxygen,  if  we  may  judge  by  the 
small  quantity  of  carbonic  acid  which  is  formed  during  its 
decomposition  in  the  fire. 

From  what  has  been  said,  may  we  be  permitted  to  infer 
that  the  narcotic  effects  of  belladonna  on  the  animal  cecono- 
my  are  owing  to  the  superabundance  of  the  radical  coni- 

K  9  bustibles, 
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hustibles,  ant!  particularly  to  iliat  pf  the  i 
of  the  oxygen  in  the  principle  of  this  pill 
hoi  i — Without  goin-i  the  length  of  posit 
it  is  nevertheless  certain  that  all  the  vej 
wh  ch  produce  analogous  effects  arc  rich 
ilrogen,  and  azote,  whereas  substances  th 
gcmzed  produce  cnntrarv  effects. 

It  must  also  be  admitted,  that  many  I 
equally  abundant  in  these  two  principles 
sjnie  virtues  j  hut  the  azote,  which  i*  a 
tiated  with  hydrogen  and  carbon  in  ih 
duel  not  exist,  at  least  in  the  same  tiuantin 
olhi 

Part  of  the  Belladm 
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Vvc  may  conclude  from  these  cfTc-ds,  1 
belladonna  is  composed  of  an  animal  mi 
potash,  of  acidulated  oxalate  with  the  sa 
some  nitrate,  and  thai  it  contains  no  mur 
conclude  from  these  effects,  that  there  ar 
it,  since  the  muriate  of  lime  forms  in 
well  as  the  nitrate  of  baryles. 

I  have  ascertained  bv  some  experimen 
ti.it  the  prccipit,itc=  produced  in  the  so 
-Liuce  in  question  by  the  nitrate  of  ba 
first  instance  oxalate  of  lime,  and  in  i 
of  barytes. 

The  oxalate  of  lime  bad  taken  up  will 
nl'  animal  matter,  which  gave  it  a  browr 
ilicates  that  this  salt  has  a  strong  affinii 
tcrs,  and  explains  the  reason  of  mural  c: 
all  know,  are  composed  of  oxalate  of  1 
much  deeper  colour  than  the  other  spec 
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After  bavins  successively  precipitated,  as  I  have  already 
said,  the  sulphate  of  potash  and  the  acidulated  oxalate  of 

[>otash,  I  evaporated  the  liquor,  which  was  always  co- 
oured,  and  which  contained  nitrate  of  potash  and  muriate 
of  lime,  and  I  treated  it  with  the  nitric  acid  in  order  to 
ascertain  if  it  contained  gum  ;  but  not  having  obtained  an 
atom  of  saccho-lactic  acid,  I  concluded  that  this  substance 
does  not  contain  gum.  It  is  merely  formed  of  oxalic  acid 
and  a  yellow  matter.  This  substance  seems  therefore  to 
be  entirely  of  an  animal  nature. 

From  what  has  been  said  above,  we  find  that  the  juice 
of  belladonna  contains  the  following  substances : 

1*  An  animal  substance,  which  is  partly  coagulated  by 
heat,  and  partly  remains  in  solution  in  the  juice,  in  conse- 
quence of  tht  tree  acetic  acid  which  exists  in  it. 

9.  A  substance  soluble  in  alcohol,  which  has  a  bitter 
and  nauseous  taste,  which  on  being  combined  with  tannin 
becomes  insoluble,  and  furnishes  ammonia  by  its  decom- 
position in  the  fire. 

3.  Several  salts  with  a  base  of  potash,  viz.  a  good  deal 
of  nitrate,  muriate,  sulphate,  acidulated  oxalate,  and  acetate. 
The  refuse  Oi  husks  of  the  belladonna,  from  which  the 
juice  had  been  extracted,  having  been  washed  in  warm 
water,  dried,  and  afterwards  burnt,  furnished  ashes  com- 
posed of  a  considerable  quantity  of  lime,  phosphate  of  lime, 
iron,  and  si  lex. 

This  lime  announces  that  the  plant  contained  oxalate  of 
lime,  which  had  been  decomposed  by  the  fire.  It  is  by  no 
means  doubtful,  that  that  part  of  the  belladonna  which  is 
soluble  in  alcohol  is  not  the  only  substance  which  in 
this  plant  produces  a  deleterious  effect  on  the  animal  ceco- 
nomy ;  for  it  is  the  only  one  which  has  any  taste;  and  the 
well  known  effects  of  all  the  other  substances  which  accom- 
pany it  have  nothing  in  them  resembling  those  of  the  plant 
in  question. 

To  put  this  assertion  beyond  all  doubt,^I  administered 
to  a  dog  a  certain  quantity  of  this  principle  mixed  up  with 
crumbs  of  bread. 

First  Experiment.  About  mid-day,  I  gave  the  animal  a 
gramme  of  extract  inveloped  in  ten  grammes  of  paste. 

Symptoms.  In  about  three  quarters  of  an  hour  the 
animal  seemed  inclined  to  sleep 5  he  held  down  his  head, 
and  seemed  unable  to  keep  it  up  :  he  laid  his  head   on  the 

! 'round  several  times,  and  slight  convulsions  agitated  his 
egs :  his  jaws  also  moved  as  in  the  act  of  chewing.    These 

K  3  effects 
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(.fleets  lasted  about  three  quarters  of  an 
then  resumed  his  former  appearance. 

Second  Experiment.  At  two  o'clock 
grammes  of  extract  with  twelve  of  paste 
p Loins  re- appeared,  but  they  were  ffftfl 
duration. 

Third  Experiment,  At  three  o'clock, 
low  four  grammes  of  the  same  extrae 
grammes  of  paste. 

A  few  minutes  afterwards  he  was  seize 
but  uncertain  and  difficult  nioiion,  chiefh 
region)  he  uttered  some  plaintive  moan: 

At  half  past  three  he  experienced  great 
log,  and  frequently  fell  ou  his  hind  fee 
was  much  obstructed.  He  cndeavourei 
force  his  way  through  the  wall,  which  ii 
delirium :  he  was  now  seized  with  trt 
muscles. 

At  a  quarter  past  four  the  animal  lavdi 
to  be  plunged  in  a  profound  sleep  ;  his  \ 
pea  tea  faster  than  could  be  counted. 

At  half  past  four  he  vomited  the  pa 
taken,  some  time  alter  which  he  rose  up ; 
with  difficulty,  sometimes  falling  on  on 
time)  on  his  cropper.  He  held  his  h 
eyelids  fell,  and  he  did  not  distinguish  t 
continually  ran  against  the  walls,  and  tl 
laboratory:  his  nose  was  no  longer  affe 
of  ammonia,  and  his  ears  seemed  also 
functions,  for  the  loudest  noise  made 
him. 

He  had  not  lost  his  memory,  however; 
htm  in  the  sime  posture  in  which  be  wa 
the  |iastc,  in  order  to  give  him  some  vim 
became  furious,  as  if  all  bis  powers  were 
I'-finn  this  moment,  the  svmptoms  wliicl 
insensibly  diminished,  and  about  eight  o' 
tiu  he  recovered  all  his  senses;  but  he 
tigucd.     Next  day  he  ate  as  usual. 

Kvcry  one  must  recognise  in  the  ab< 
effects  of  narcotics,  and  drunkenness  cat 
pilch,  from  winch  resulted  a  kind  of  dc 
liable  that  if  the  animal  had  not  vomited 
the  matter  before  it  produced  its  effects, : 
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XXVI.  Cate  of  Hydrocele,  improperly  treated  as  Rupture. 
By  John  Taunton,  Esq.,  Surgeon  to  the  City  and 
Finslmry  Dispensaries,  ana  to  the  City  Truss  Society  for 
the  Relief' of  the  Ruptured  Poor. 

To  Mr.  Tilloch. 

Sir,  It  is  not  the  least  of  the  evils  which  accompany  a 
state  of  disease  among  the  poorer  classes  of  this  large  me- 
tropolis, that  their  complaints  are  frequently  misunderstood* 
and  consequently  treated  in  a  manner  which  tends  to  in- 
crease rather  than  to  alleviate  their  sufferings.  The  super- 
ficial and  hasty  view  which  is  but  too  often  taken,  even  by 
regular  medical  practitioners,  of  the  diseased  victim  of  po- 
verty on  the  one  hand,  and  the  allurements  held  out  by 
mercenary  and  ignorant  pretenders  to  medical  skill  on  the 
other,  are  the  causes  of  this  additional  affliction  to  the  poor. 

Those  who  officiate  as  medical  officers  to  the  numerous 
public  charities  which  do  honour  to  this  great  city,  have 
daily  opportunities  of  witnessing  the  melancholy  effects  of 
the  errors  thus  committed.  The  following  case  of  this 
kind,  which  occurred  lately  uuder  my  own  inspection,  and 
which  had  nearly  terminated  fatally  to  the  patient,  is  one 
of  the  many  illustrations  of  this  observation  which  may 
be  adduced. 

Thomas  Erskine,  set.  53,  servant  to  Mr.  Thomas  Butcher, 
of  Charing  Cross,  a  few  years  ago  received  a  kick  in  the 
scrotum,  which  occasioned  a  swelling,  and  which  has  con- 
tinued ever  since.  At  first  it  was  attended  with  extreme 
pain  ;  but  this  soon  ceased,  and  the  tumour  assumed  an  in- 
durated appearance.  The  poor  man  applied  to  two  regular 
surgeons  in  his  immediate  neighbourhood,  who  informed 
him  that  his  complaint  was  a  ruptufe,  and  recommended  a 
truss.  Attracted  by  an  alluring  advertisement  from  some 
truss-makers  in  Soho,  the  patient  applied  to  them :  these 
gentlemen,  after  examining  the  patient,  and  affecting  a 

Seat  deal  of  medical  and  anatomical  knowledge,  confirmed 
e  opinion  of  the  surgeons,  and  applied  a  truss  to  the  tu- 
mour, for  which  they  charged  the  exorbitant  price  of  a 
guinea.  This  happened  three  years  ago,  and  the  patient 
has  ever  since  worn  the  instrument  thus  applied,  with  more 
or  less  inconvenience.  A  few  weeks  ago  hfe  was  admitted 
a  patient  at  the  City  Dispensary,  when  on  examining  him 
I  found  the  case  to  be  a  decidea  hydrocele.  The  operation 
of  tapping  was  immediately  performed,  and  the  patient  in 

K4  a  few 


152  Royal  Society. 

a  few  days  was   restored   !o  his  former 

!'-■  :.':;■  ilii-i   cum  terebinth,  formed  the 
which  1  foiir.d  necessary  to  administer. 
I  am,  &c 
Jc 
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J.  he  experiments  detailed  in  Mr.  Davy' 
the  I  which  we  gave  a  h 

last  i  lighly  interesting,  th 


be  i  am  bringing   the  si 

readt,  urine,  to  piesent  the 

ci«  y,  form.     But  before  f 

we  mi  lers  to  correct  two  iv 

in  <*  n  page  7 1, line  20, f 

1  in  Tine  22,  for  " 

rawn  by  Mr.  Davy  I 
;  valuable  paper  is  ei 
ten  the  theory  of  cr 

:iy  of  the  brilliant  di 
.tigable  philosopher. 
d  which  we  allude.- 

1st.  ttic  acid   is  (as  far  ; 

extendi)  a.  simple  substance,  which  maj 
same  order  nf  natural  bodies  as  oxygen 
mined  like  oxygen  to  the  positive  surfac 
b illations,  and  like  oxygen,  combining 
substances,  producing  beat  and  light. 

2dly.  That  its  combinations  with  it 
arc  analogous  to  oxides  and  acids  in  the 
powers  of  combination,  but  thev  differ  fi 
tor  the  most  part  decomposable  by  water 

3»lly.  That  hydrogen  is  ihc  basis  of  i 
and  oxymuriatic  acid  its  acidifying  princ 

-uhly.  Thai  the  compound*  of  phospf 
Sec  ,  with  oxymuriatic  acid,  approach  i 
acids,  and  neutralize  ammonia  and  other 

ithly  That  the  combination  of  ami 
phorus  acidified  by  oxymuriatic  acid  is 
pound,  having  properties  like  those  of  ai 
iii  c a iripo sable  at  an  intense  red  heat. 
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•thly.  That  oxymariatic  acid  has  a  stronger  attraction 
for  most  inflammable  bodies  than  oxygen;  and  that  on 
the  hypothesis  of  the  connexion  of  electrical  powers  with 
chemical  attractions,  it  must  be  highest  in  the  scale  of  ne- 
gative  power ;  and  that  the  oxygen  which  has  been  sup- 
posed  to  exist  in  oxymuriatic  acid  has  always  been  expelled 
by  it  from  water  or  oxides. 

FRENCH  NATIONAL  INSTITUTE. 

The  readers  of  the  Philosophical  Magazine  must  have 
seen  from  the  accounts  which  have  lately  appeared  in  our 
pages,  of  the  labours  of  the  French  chemists,  that  those 

Sentlemen  had  questioned  the  accuracy  of  the  inferences 
rawn  by  Mr.  Davy  from  the  numerous  experiments  he 
bad  made,  in  the  course  of  his  electro-chemical  researches, 
respecting  the  nature  of  the  alkalies  and  the  earths ;  main- 
taining that  the  metallic  bodies  obtained  from  these  sub* 
Stances,  in  place  of  being  simple,  as  asserted  by  Mr.  Davy, 
were  compounds  of  the  respective  alkalies  and  earths  with 
hydrogen;  or,  in  other  words,  that  the  new  bodies  were 
kydrurets.  Of  this  opinion  were  Gay  Lussac,  Thenard,  and 
most  of  the  French  chemists.  Berthollet  among  the  rest 
warmly  contested  the  correctness  of  Mr.  Davy's  inferences, 
and  maintained  the  accuracy  of  the  French  conclusions. 
They  have  now,  however,  changed  their  opinion,  and  done 
justice  to  our  countryman. 

At  a  meeting  of  the  French  National  Institute  it)  the 
end  of  June,  Messrs.  Gay  Lussac  and  Thenard  read  a  notice 
containing  the  results  of  a  great  variety  of  experiments  on 
the  new  metals  ;  from  all  of  which  they  conclude,  after  a 
most  rigorous  investigation,  that  professor  Davy  was  per- 
fectly correct  in  his  inferences,  and,  with  a  degree  of  frank- 
ness honourable  to  themselves,  renounce  their  former 
opinion  that  these  new  metals  are  hydrurets. 

We  cannot  but  take  notice  here  of  an  assertion  made  in 
the  Report  of  the  Labours  of  the  Institute,  (published  in  a 
former  volume  of  the  Philosophical  Magazine,)  which  sa- 
vours of  a  blundering,  but  probably  not  intended,  pla- 
giarism. The  Report  states,  that  Messrs.  Gay  Lussac  and 
Thenard  discovered  the  mode  of  metallizing  ammonia  by 
potassium ;  whereas  these  gentlemen  themselves,  who  have 
more  than  once  uncandidly  assumed  Mr.  Davy's  facts, 
acknowledge  this  to  have  been  that  gentleman's  discovery, 
in  their  paper  on  ammonia. 

The  result  of  the  present  contest,  we  cannot  but  hope, 
will  serve  as  an  admonition  to  the  editors  of  some  of  our 

periodical 
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periodical  works,  not  to  be  hasty  to  corx 
questions  of  science,  on  the  aulborily  of 
by  jealous  rivals  for  national  fame.  V 
must  respectable  journal  which  baa  fallen 
As  to  some  more  obscure  writers,  who  ha 
about  "  the  pretended  discovery  of  the 
the  alkalies,"  they  will  probably  show  a  1 
in  their  remarks  in  future. 


XXVIII.  Intelligence  and  Miscellan 

JVX- 1  lireclor   of   roads    a 

ling  discovered  a  metho 

wood  ch  in  point  of  sire 

promt*  F  several  centuties. 

inarka  ;ance  of  their  form 

the  ar  ;  lus  been  construe 

plan  (  ith,  five  leagues  fron 

ins;  r  i     two  hundred   fei 

has  fc  arge  city,  two  hund 

feet  \  hes  may  be  so  cons 

mil  c  >r  merchant  vessels 

(hem,  ng  made  in  the  cen 

open*  ;asure.     Another  ad 

by  the  lat  of  being  speedilj 

if  it  b  stop  the  progress  i 

arch  may  uc  rven   in   one  day,  and 

another,  without  cutting  the  smallest  piet 
With  respect  to  the  advantages  in  pi 
resulting  from  the  adoption  of  M.  Wiebel 
been  estimated  that  a  stone  bridge  of  simi 
a  wooden  one  of  a  given  size  would  co 
florins,  whereas  the  latter  would  cost  on 
and  on  the  supposition  that  a  wooden  bri 
100  years,  it  follows  lhat,  taking  the  int 
eipal  sum  into  the  computation,  there  \v 
ino;  of  eleven  millions  six  hundred  and 
fl«  mm. 

The  Pharmaceutical  Society  of  Paris  h 
following  as  prize  questions  tor  the  presei 

l.  Ascertain  as  far  as  possible,  wheth 
vegetables  an  identical  principle  which  cl 
signaled  by  the  name  of  extractive? — Oi 
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the  ancient  classification  adopted  for  pharmaceutical  ex-a 
tracts,  divided,  according  to  Rouellc,  into  gummy,  resi- 
nous, gumrao- resinous,  resino-gummy,  and  saponaceous 
extracts  ?— Can  a  more  methodical  and  more  exact  classifi- 
cation be  established  by  means  of  chemical  experiments 
made  on  the  principal  substances  in  pharmacy  furnished  by 
extracts  ? — Indicate,  according  to  the  nature  of  their  dif- 
ferent constituent  principles,  the  mode  of  preparation  best 
adapted  for  each,  and  the  nature  of  the  menstrua  which 
ought  to  be  employed/9 

9.  "  What  is  the  present  state  of  pharmacy  in  France  ? 
ivhat  rank  does  it  hold  in  the  healing  art  ?  and  what  are  the 
ameliorations  of  which  it  is  susceptible?" 

The  prize  offered  for  the  best  memoir  on  the  first  question 
is  a  gold  medal  of  the  value  of  200  francs.  That  offered  for 
the  best  paper  on  the  second  question  is  of  the  value  of  100 
francs.  The  memoirs  to  be  transmitted  to  Paris  on  or  be- 
fore the  1st  of  October  1810. 

The  following  account  of  a  new  optical  instrument  is 
extracted  from  a  recent  French  journal:  "  It  is  well  known, 
that  the  art  of  perspective  consists  in  representing  on  a  plane 
surface  objects  in  the  position  in  which  the  eye  perceives 
them.  Descriptive  geometry  furnishes  the  means  of  doing 
this;  but  the  method  which  it  teaches  presupposes  science, 
and  demands  time.  The  painter,  without  having  recourse 
to  geometry,  draws  on  a  simple  purview  from  habit  and 
practice  in  his  art.  However  excellent  his  eye,  and  how- 
ever skilful  an  artist  may  be,  he  cannot  flatter  himself 
with  obtaining  geometrical  precision.  A  new  instrument 
has  therefore  been  invented,  by  means  of  which  every 
draftsman,  without  knowing  the  rules  of  perspective,  may 
design  with  ease  and  correctness  all  kinds  of  subjects  on 
every  scale  not  exceeding  3  decimetres  square.  This  inven- 
tion belongs  to  M.  Roggero,  of  the  Conservatory  of  Arts 
and  Manufactures. 

"  Some  very  ingenious  instruments  have  /been  already 
contrived  with  this  view,  and  among  others  that  of  Mr, 
George  Adams,  who  has  been  peculiarly  distinguished. 
But  from  the  great  number  of  joints  of  which  The  me- 
chanism is  composed,  all  of  these  instruments  were  more 
or  less  liable  to  disadvantages,  which  M.  Rogjgero's  instru- 
ment has  overcome.  He  has  also  united  solidity  to  preci- 
sion in  the  transmission  of  the  movements,  besides  having 
furnished  his  instrument  with  an  achromatic  glass,  by 
means  of  which  we  may  trace  the  perspective  of  objects 
placed  at  a  distance."  On 
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On  digging  lately  at  Freacati  in  Italy, 
ancient  Tusculum,  a  quantity  of  arms,  va 
anil  a  broken  statue  were  found.  The  li 
that  of  a  Roman  consul ;  and  a  few  days 
statue  was  found  resembling  that  of  a  Ro 

M .  Vincenzio  has  lately  published  at 
tiftc  works:  one  entitled  Letterc sctentifi 
Splegazione  di  due  fascelti  di  gemme  at 
author  has  also  written  a  dissertation, 
colossal '  horses  of  the  Quirinal  have 
their  places,  and  that  they  have  been  in 
origh 

ICHTHYOLOGY. 

Mr.  ,   fishmonger  in  Ca 

sent  in  i  a  pilot  fish,  (he  oc 

lliat  1  these  coasts. — The 

of  tb  miprchends  seventet 

war  i  and  twenty  specie! 

the.  1  Atlantic, chiefly  to 

The  imewhat  Uk*-  that  o 

hew  Qth,  and  the  snout  i 

tlanc  uitii.     It  has  two  s 

head  ig  along  the  back  in 

tail ;  the  belly-,  of  similar 

lour  wnish,  c 


are  se  ._j  black  belts.     Mari 

this  fisn  ireqiientiy  accompanies  their  vei 
see  it  generally  towards  the  fore  part  of  tl 
u  »e  it  isemplovcd  in  guiding  and  iracin 
whence  it  has  received  its  name.  Pro 
amusing  itself,  or  pursuing  its  prey,  ft 
the  dog-fish  and  the  shark  ;  and  swims 
loot  and  a  half  from  the  snout  of  the  1: 
its  movements,  and  seizes  with  address 
spoil  which  the  shark  allows  to  escape. 
.is  not  to  exceed  six  inches,  it  will  keep  p 
their  swiftest  course. — The  one  in  Mr.  t 
w  as  caught  a  few  days  ago  in  the  Sol  way 

A  species  of  hemp,  manufactured  fro 
particular  kind  of  palm,  which  abound 
and  its  neighbourhood,  has  recently  t 
country;  and  being  made  into  cord,  sol 
menu  calculated   to  ascertain  its  strenj 
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with  the  same  length  and  weight  of  common  hempen  cord, 
the  result  waa  very  satisfactory— it  being  found  that  hempen 
cord  broke  with  a  weight  of  43lbs.  three-fifth*,  while  the 
African  cord  did  not  give  way  to  lest  weight  than  S3lbs. 
two-fifths,  making  a  difference  in  favour  of  the  latter  of 
IQlbi.  in  talbe. 

LECTUKE8. 

Theatre  of  Anatomy ^Blenhmm- Street,  Qr*at  Ifdorlborough* 

Street. 

The  Autumnal  Course  of  Lectures  on  Anatomy,  Physio* 
logy,  and  Surgery,  will  be  commenced  on  Monday  the  1st 
qfOctober,  at  Two  o'clock,  by  Mr.  Brookes. 

In  these  Lectures  the  Structure  of  the  Human  Body  will 
be  demonstrated  on  recent  subjects,  and  further  illustrated 
by  Preparations,  and  the  functions  of  the  different  organs 
will  be  explained. 

The  Surgical  operations  are  performed  and  every  part  of 
Surgery  so  elucidated  as  may  best  tend  to  complete  the 
operating  Surgeon.  The  art  of  Injecting,  and  of  making 
Anatomical  Preparations,  will  be  taught  practically. 

Gentlemen  zealous  in  the  pursuit  of  Zoology  will  meet 
with  uncommon  opportunities  of  prosecuting  their  re- 
searches in  Comparative  Anatomy.  '' 

Surgeons  in  the  Army  and  Navy  may  be  assisted  in  re* 
newing  their  Anatomical  Knowledge,  and  every' possible 
attention  will  be  paid  to  their  accommodation  as  welt  as 
instruction. 

Anatomical  Conversationes  will  be  held  weekly,  when 
the  different  Subjects  treated  of  will  be  discussed  familiarly, 
and  the  Students'  views  forwarded. — To  these  none  but 
Pupils  can  be  admitted. 

Spacious  Apartments,  thoroughly  ventilated,  and  replete 
with  every  convenience,  are  opened  all  the  Morning,  for 
the  purposes  of  Dissecting  and  Injecting,  where  Mr.  Brookes 
attends  to  direct  the  Students,  and  demonstrate  the  varioue 
parts  as  they  appear  on  Dissection. 

An  extensive  Museum,  containing  Preparations  illustra- 
tive of  every  part  of  the  Human  Body,  and  its  Diseases, 
appertains  to  this  Theatre,  to  which  Students  will  have  oc- 
casional admittance.— Gentlemen  inclined  to  support  tbie 
School  by  contributing  preternatural  or  morbid  parts,  sub* 
jects  in  Natural  History,  &c.  (individually  of  little  value  to 
the  possessors)  may  have  the  pleasure  of  seeing  them  pre- 
served, arranged,  and  registered,  with  the  names  of  the 
Donors. 
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Term). 
For  a  Course  of  Lectures,  including  the  I 
For  a  Perpetual  Pupil  to  the  Lectures  and! 
The  Inconveniences  usually  attending 
\«  ligations  are  counteracted  by  an  antis 
result  of  Experiments  made  by  Mr.  Bit 
Subjects,  at  Paris,  in  the  year  17SS,  the  . 
was  delivered  to  the  Royal  Society,  and  i 
of  June  17B4.  This  method  has  since 
proved,  that  the  florid  colour  of  the  mui 
aud  even  heightened.  Pupils  may  be  acco 
House.  Gentlemen  established  in  Practit 
newir.p  -1— —  * — ' — :-,»l  Knowledge,  may 
with  ai  Dissect  in  privately 

Si  r,  Grtv'tlle-Street,  1 

r.  commence  his  Aut 

Led  urn  ,  Physiology,  Pathol 

on  Sf  6th,  at  Eight  o'cloc 

precis  inued  every  Tuesda 

Satim,  hour.     In  this  Cou 

is  m  comprehensive  view 

ana  i  i  Living  Body,  and 

treatment  of  surgi 
ling  the  different  su 
inty  for  professional  ii 
also  L>t  the  attendance  of  the  1 

so  inch  Finsbury  and  City  Dispi 

Mr.  Taumuu  —  _jrgeon.     Further  partici 
on  application  to  Mr.  Taunton,  at  his  he 

St.  Thomas's  and  Guy's  Hosp. 

The  Autumnal  Courses  of  Lectures  at 

Hospitals  will  begin  the  first  of  October,  t 

At  St.  Thomas's.    Anatomy,  and  the  O 

fcry,  by  Mr.  Cline  and  Mr.  Cooper.- 
'ractice  of  Surgery,  by  Mr.  Cooper. 
jit  Guy's.  Practice  of  Medicine,  by  D 
Dr.  Curry. —Chemistry,  by  Dr.  BabingU 
ami  Mr.  Allen. — Experimental  Phiiosoph- 
— Theory  of  MeJicine,  and  Materia  Medii 
and  Dr.  Cholmeley. — Midwifery,  and  Dis 
ami  Children,  by  Dr,  Haighton. — Physio 
the  Animal  CEconomy,  by  Dr.  Haighton. 
Diseases  of  the  Teeth,  by  Mr.  Fox. 
N.B,  These  several  Lectures  are  so  ar 
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two  of  them  interfere  in  the  boure  of  attendance ;  and  the 
whole  is  calculated  to  form  a  complete  Course  of  Medical 
and  Chirurgical  Instruction.  Terms  and  other  Particulars 
may  be  learnt  at  the  respective  Hospitals. 

Dr.  Clarke's  and  Mr.  Clarke's  Lectures  on  Midwifery,  and 
the  Diseases  of  Women  and  Children. 

The  Winter  Course  of  these  Lectures  will  commence  on 
Friday  the  3th  of  October,  at  the  house  of  Mr.  Clarke, 
No.  10,  Upper  John-Street,  Golden-Square. 

The  Lectures  are  read  every  day  from  a  Quarter  past  Ten 
o'clock  in  the  Morning  till  a  Quarter  past  Eleven,  for  the 
convenience  of  Students  attending  the  Hospitals.  The 
Students  will  have  Labours  when  properly  qualified.  For 
particulars  apply  to  Dr.  Clarke,  No.  1,  New  Burlington- 
Street;  or,  to  Mr.  Clarke,  No.  10,  Upper  John-Street, 
Golden-Square. 

Mr.  Stevenson,  of  Great  Russel-Street,Bloomsbuiy,  who 
as  Pupil  is  intimately  acquainted  with  the  Practice  of  the 
late  Mr.  Saunders,  is  preparing  a  practical  Work  on  a  fre- 
quent Disease  of  the  Eye,  which  we  understand  is  nearly 
ready  for  publication. 

LIST  OP  PATENTS    FOR  NEW   INTENTIONS. 

To  Joseph  Charles  Dyer,  of  Boston,  North  America,  now 
residing  in  Westminster,  a  patent  (in  consequence  of  a 
communication  made  to  him  by  a  certain  foreigner  residing 
abroad)  for  certain  machinery  for  cutting  and  heading  or 
nails  and  beads  of  all  kinds  and  sizes,  from  strips  or  plates 
made  of  iron,  copper,  or  any  other  metal  capable  of  being 
rolled  into  plates. — July  26,  1810. 

To  Thomas  Wade,  of  Nelson  Place,  Kent  Road,  in  the 
county  of  Surry, gent.,  for  his  method,  or  process,  of  imitat- 
ing lapis  lazuli,  porphyry,  jasper,  the  various  sorts  or  kinds 
pf  marble,  and  all  other  stones  usually  wrought,  carved, 
sculptured,  or  polished  ;  also  inlaid  or  Mosaic  work  to  be 
used  for  or  in  the  formation  or  manufacture  of  chimney 
pieces,  slabs,  funeral  monuments,  and  for  every  other 
purpose  to  which  such  stones  and  marbles  are,  or  may  be, 
applied.— July  96. 

To  Edgar  Dobbs,  of  the  Borough  of  Southwark,  gentle- 
man, for  a  variety  of  compositions  for  making  a  water- 
proof cement  mortar  ana  stucco,  the  same  oeing  also 
applicable  as  durable  colouring  washes  for  buildings. — 
August  9.  * 
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&XIX.  A  Sketch  of  a  History  of  Pus.  By  George 
Pearson,  M.D.  F.R.S.  Senior  Pkysioktn  of  St.  George's 
Hospital,  (fie.  &c. 

A  was  induced  to  write  this  historical  sketch  for  thret 
purposes:  namely  ;  1st, To  inform  myself  of  the  facts  already 
published  on  the  subject.  2d,  To,  perhaps,  assist  some  others 
with  information.  3d,  To  manifest  whether  or  not  my  own 
investigation  had  produced  any  accession  of  knowledge. 

The  word  pus,  so  very  commonly  -used  in  our  language* 
is  plainly  the  Greek  word  >*vos  or  rvov  abbreviated  by  the 
Latins,  With  ihe  change  of  writing  in  Roman  characters. 
It  appears  from  the  original  writers  that  this  term  denoted 
any  thick,  white,  opake,  clammy,  animal  fluid,  such  at 
the  matter  of  abscesses,  and  of  ulcers  or  sores ;  also  the 
thick  milk  called  colostrum  secreted  immediately  after  par- 
turition. I  am  of  opinion  that  philological  investigations 
are  unsuitable  in  a  writing  of  the  same  kind  as  this  now 
offered ;  yet  I  think  it  may  be  useful  or  even  necessary  to 
remark,  that  the  etymological  import  of  the  word  pus,  is 
that  of  putridity  or  corruption ;  which  denotes  a  state  of 
broken  down  texture,  not  only  of  animal  and  vegetable 
matters,  but  of  any  mineral  substances  whatever,  such  as 
stones  and  metals*.  Accordingly  the  word  pus  appears  to 
have  signified,  among  the  Greeks  and  Romans,  an  animal 
fluid  from  matter  in  a  slate  of  broken  down  aggregation, 
or  of  corruption;  and  such  were  the  fluids  above  named. 
Hippocrates  distinctly  describes  the  pus  of  abscesses  and 
ulcers  from  its  simple,  obvious  properties;  viz.  it  is  a  thick, 
white,  inodorous*  uniform,  smooth  fluid— when  it  is  of  a 
good  or  "  laudable  "  kind.  But  according  to  its  variations 
from  these  properties,  it  was  asserted  to  be  of  a  had  kind. 
It  is  especially  i-aid  that  good  pus  has  not  the  least  offen- 
sive smell.  It  was  considered  among  the  ancients  to  be 
of  great  moment  to  know  the  properties  of  this  fluid,  par- 
ticularly for  the  purpose  of  determining  whether  or  not  the 
sputum  in  pulmonary  disorders  was  produced  by  au  ulcer 

•  The  acceptation  of  the  term  pohiJ>ti/t  and  of  its  derivatives  according 
to  their  confined  meaning  ti:>ce  the  cultivation  of  chemistrv  a*  a  distinct 
science,  and  not  according  to  the  original  extensive  *ense,  is  ooe  of  the 
causes  of  the  erroneous  doctrine*  of  fevers  called  putrid,  which  disgrace  the 
pages  of  some  of  our  most  eminent  writers.  The  modern  mcauing  of  putre- 
faction being  that  of  the  process  of  new  compositions  and  decompositions  in 
animal  or  vegetable  substances  effected  by  chemical  attractions,  and  cha- 
racterized by  factor,  it  is  apparently  incompatible  for  matter  in  a  living  state 
to  exist  during  such  chemical  agencies. 

i  Vol.  36.  No.  149.  Sept.  1810.  L  «f 
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or  abscess.  On  that  account  mention  » 
with  water  and  fire.  Pus  sinks.it  U  obi 
mere  water,  hut  in  lalt  water  j  while  the 
stance  of  the  bronchial  membrane  call* 
and  floats  on  water:— the  former  subst; 
fusible  through  waier,  hut  the  latter  is  i 
contained  in  sputum,  it  emits  a  most  of 
burning  on  an  ignited  coal.  From  the 
appears  that  the  judgement,  was  regula 
of  the  circumstances  of  the  discharge  o 
as  well  as  of  its  properties  ;  that  from  si 
was  distinguished  from  the  abscesses  calli 
pyei  lamination,  such  at 

tod  third  source  from  tl 

UCt  secretion  frnn  the  bi 

will*  n  its  continuity  or  If 

wu  t  consequence  of  tin 

lisbe  tine  time  bv  the  let 

Vien  most  ingenious  cou: 

Hut  wson.    Previously  to 

Mr.  ilieal  Essays,  p.  149 

in  h-  as  well  as,  I  believe, 

ane  rm  matter  is  produt 

or  h  or  breach,  by  inflan 

hy  i1  ned  by  extraneous  bo 

oph  t  was,  however,  gent 

doili  r  not  ibis  mailer  wa 

of  uL  ies.     This  indecision 

babty,  on  prcjuutce  rather  than  on  any 
of  differences  of  properties.  The  proof 
membranous  surfaces,  in  their  entire  sta 
of  the  same  sort  as  that  of  sores  and  absc 
Hie  most  important  pathological  iact  brc 
jequently  to  the  Greek  writers. 

About  40  years  ago,  Simpson  of  St.  A 
Gaber,  Pringte,  Cullen,  Fordyce,  Hun 
his  pupil  Hendy*,  were  the  prominent 
cussion  of  the  point — ihe  matter  from  v 
mediately  derived.  The  first  person  who  c 
the  product  of  vessels  becoming,  or  at  le 
office  of,  glands,  as  far  as  I  know,  was  Sit 
observations  confirmed  this  opinion;  bu 
an  opake  white  matter  from  serum  of  t 
induced  Gaber,  Pringle  and  Cullen  to  ac 

*  TWarort  Inmg ".rate  dc  ScirrfiW  glaitdulari. 
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Auction  of  pus  on  the  supposition  of  a  similar  deposition 
from  effused  serum  in  abscesses  and  ulcers.  Fordyce  ap- 
plied bis  chemical  science,  of  which  be  was  a  master,  on 
this  occasion  :-»-hc  interpreted  all  the  phenomena  of  sup- 
puration by  means  of  the  principle  of  purulent  fermentation, 
which  compounds  pus  from  tne  supposed  constituent  or 
elementary  ingredients  of  anv  kind  of  animal  matter,—* 
muscles,  nerves,  membranes,  blood  *,  &c.  This  compo- 
sition, however,  was  effected  solely  by  the  agency  of  vital 
powers  acting  on  such  animal  matters.  Hewson  sup- 
ported by  new  arguments  the  doctrine  of  the  production 
of  pus  by  secretion  f.  Hunter  seems  to  have  convinced 
the  medical  public,  by  his  ingenious  observations  and  rea- 
soning, that  pus  is  a  secreted  fluid ;  and,  with  the  excep- 
tion that  inflammation  is  essential  to  its  production,  his 
doctrine  has  been  for  the  last  eo  or  30  years  generally  ad- 
mitted to  be  well  established  J.  But  the  minds  of  the 
thinking  part  of  the  medical  faculty  seem  to  have  been  still 
left  in  an  unsatisfied  state  with  regard  to  the  notion  they 
ought  to  entertain  of  the  substance  to  be  called  pus.  On 
account  of  the  few  properties  of  it  known,  they  probably, 
and  very  reasonably,  apprehended  that  different  things 
might  be  denoted  by  this  term ;  or  that  things  in  reality 
the  same  might  be  denoted  by  different  terms,  being  sup* 
posed  to  be  different  from  one  another.  Accordingly,  in 
the  course  of  the  last  40  years,  inquiries  into  the  nature  and 
properties  of  this  fluid  have  been  instituted,  and  been  espe* 

•  Van  Swieten  seems  to  have  entertained  a  somewhat  like  opinion  :— 
"  Pus  non  (it  in  vasis  sed  extra  vasa,  in  vulnere  genera tur  ab  effusis  humeri- 
bos,  calore  corporis  fotis  et  mutatis  Si  enini  pus  omne  in  vulnere  hserens 
linttts  carptis  molUssimis  abstersum  fuerit  tenui  licuido  non  pure  pott  ho- 
rant  vulneris  superficies  undique  madida  apparcbit;    sed  si   per  viginti 

%uatuor  horas  eraplastro  tectum  fuerit  vulnus,  illo  ablatu  pus  apparebit. 
fade  pus  St  extra  vasa ;  sed  materies,  unde  fit,  per  vasa  adtertur.  —  Com* 
mentaru^tom.t.  p.  250. 

f  Pus  is  found  in  cavities  sometimes  without  ulceration;— globules  are 
perceived  in  it  like  those  of  milk —the  quantity,  the  time  of  production,  and 
properties  of  pus  are  varied  by  the  utate  of  the  constitution,  particularly  by 
the  passions— purulent  matter  is  only  the  coagulable  lymph  altered,  chiefly 
by  inflammation,  in  flowing  through  secretory  vessels.  See  JuLperimenkd 
Et%ay$t  by  William  Hewson,  F.R.S.  1772. 

|  I  am  unable  to  state  precisely  the  date  of  Mr.  Hunter's  doctrine  on  this 
subject ;  but  I  learn  from  the  Diwitation  on  Pus,  by  E.  Home,  esq.  F.R.8. 
1788,  that  he  had  delivered  it,  for  mauv  years  preceding  this  publication, 
in  his  lectures.  Mr.  Home  states  Mr.  Hunter'*  conclusions  t  "  that  the  ves- 
sel* of  the  part  take  on  the  nature  of  a  gland,  and  secrete  a  fluid  which  be* 
comes  pus.  — *  Pus  is  a  secreted  fluid,  at  least  it  is  formed  from  a  similar 
structure  of  vessels  as  other  secretory  organs  from  the  blood.** — "  Changes  in 
the  constitution  affect  the  state  of  the  pus,  which  could  not  be  the  case  if  it 
were  made  up  of  the  solids  and  fluids  of  the  pan/*  For  further  proofs  1  re- 
fer to  the  ingenious  Dissertation  eCtbe  author. 

L  2  cially 
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cialiy  promoted  by  the  honorary  reward! 
associated  bodies.  Hence  some  improi 
made.  But  physicians  were  still  contir 
of  the  disadvantage  in  practice,  from 
properties  of  pus  not  beins*  satisfactorily 
all,  for  the  purpose  of  judging  in  pulmo 
the*  or  not  the  sputum  was  purulent, 
the  late  Mr.  Charles  Darwin  receive* 
from  the  jEsculapian  Society  at  Kdiriru 
posed  discoveries  of  the  criteria  by  wh 
are  distinguishable.  It  was  asserted  th. 
ded  to  a  dissolution  of  pus  in  sulphuric  a 
takes  place,  but  such  a  dissolution  of  m 
addition  of  water  merely  suspended  fli 
diffusible  through  diluted  sulphuric  ac 
not ;— Aha  these  effects  aie  also  observed 
water.  In  17&7>  Dr.  Brugman,  in  his  1 
tion  on  Pus,  among  a  number  of  other  i 
I  do  not  think  necessary  to  he  noticei 
volatile  alkali  (carborvaie  of  ammonia)  w 
tity  of  pus  becomes  viscid,  semi-lrans 
that  caustic  ammonia  partially  dissolv 
yields  a  very  viscid  fluid,  but  on  adding 
deposited  in  a  viscid  slate  j — that  all  ti 
pue,  and  still  more  so  the  earthy  salts,  t 
metallic  sails; — that  alcohol  condenses 
aqueous  parts,  but  neither  coagulates  no 
previously  to  these  experiments,  Mr.  Hi 
that  pus  is  "coagulated  by  sal  ammo 
ammonia),  which  he,  and  subsequently  . 
mum,  as  affording  a  criterion  between  pi 
fluids.  Grassmayer  is  quoted  by  seve 
I  n't  that  pus  is  precipitahle  in  a  gelatiiv 
ilkaline  lixivium,  but  if  mucus  be  presi 
The  mistake  in  the  fact  that  pus  was 
was  perhaps  first  exposed  by  my  fellow. 
which  was  subsequently  confirmed  by  IV 
foreign  authors,  as  I'lenciz,  Murray,  Si 
OuesnaVi  either  adopted  subsequent  I  v,  <: 
opinion  that  pus  is  a  secreted  fluid, 
in  his  Dissertation  on  I'us  was  publish 
lind  no  accession  of  facts  from  that  dati 
time.  His  work  is  valuable,  not  nnlv 
rations,  but  for  a  just  exposition  nf  tbi 
Ir  i*  here  attempted  to  be  shown  that 
of  globules  swimming  in  a  transparent 
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that  the  globules  are  formed  in  the  fluid  after  its  secretion, 
while  lying  upon  the  sore  or  other  inflamed  surface,  in 
different  times,  according  to  the  state  of  the  constitution 
and  secreting  part,  the  pus  being  secreted  in  a  transparent 
condition  *  ; — that  inflammation  is  the  absolute  cause  of 
the  formation  of  this  fluid ;  that  the  globules  in  pus  are  not 
soluble  in  cold  water  like  those  of  blood,  but  are  decom- 
posed by  boiling  water,  and  the  fluid  in  which  they  swim 
is  not  coagulable  by  heat,  but  is  by  sal  ammoniac,  which 
serum  or  the  blood  itself  is  not:  the  globules  also  are 
smaller  than  those  of  chyle,  but  much  larger  than  those  of 
pancreatic  juice;  and  they  are  of  the  same  size,  but  less 
numerous  than  those  of  milk; — that  the  distance  from  the 
heart  influences  much  the  condition  of  the  pus  ; — that  the 
depravation  of  this  fluid  is  in  proportion  to  the  flaky  or 
curdy  particles  seen  floating  in  the  fluid  with  the  globules  ; 
aad  that  the  flaky  parts  are  in  the  greatest  proportion  where 
the  inflammation  has  been  least,  or  the  process  on  other 
accounts  most  defective. 

In  this  historical  account  of  the  fluid  under  inquiry,  if  I 
have  omitted  to  state  the  observations  of  any  other  authors, 
that  must  be  imputed  to  my  unacquatntance  with  them, 
I  also  purposely  do  not  notice  various  pathological  facts  ; 
such  as  the  effects  of  pus  of  variolous  eruptions,  siphylitic, 
and  other  contagious  diseases.  As  it  appears  from  the 
confession  of  physicians  that  the  nature  and  distinguish- 
ing properties  of  pus  have  not  been  satisfactorily  ascer- 
tained, I  engaged  in  an  inquiry  into  the  properties  of  this 
substance  ;  some  of  the  results  of  which  I  shall  offer  to  the 
public. 


XXX.  Remarks  m  the  Rev. C.J. Smyth's  Letter  on  Systems 
of  Tuning  Musical  Instruments.   Vol.  xxxv.  p.  448. 

After  bestowing  due  praise  on  Mr.  A.  F.  C.  Kollmann's 
improvement  of  the  theory  of  musical  composition, 
Mr.  S.  makes  objections  to  Kirnberger's  temperament, 
which  Mr.  K.  had  recommended  on  page  9  of  his  "  New 
Theory;"  and  concludes  with  several  assertions  of  little 

•  In  a  former  paper  on  Expectorated  Matter,  (see  Phil.  Ma£.  to!,  ixxy. 
p.  IS — 'JO,)  I  erroneously  assigned  the  discovery  of  the  globularity  of  pus  to 
Mr.  Home.  It  is  but  justice  in  me  to  declare  that  this  Gentleman  no 
where  claims  the  discovery :  on  the  contrary,  I  have  since  found  that  he  re- 
fers it  to  Mr.  Hunter.  I  take  for  granted  rlewson's  observation  of  this  fact 
^already  quoted  was  subsequently  to  Mr.  Hunter's,  but  I  find  no  authority 
for  the  exact  period  of  the  discovery  by  either  parry. 

L  3  weight, 
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weight,  because  (and  I  consider  his  "] 
ihey  are  mere  mailers  of  taste.  And  il 
should  presume  "  organ-tuners  will  conli 
Bainc  way  as  their  ancestors  did  before  ih 
are  produced  to  prove  the  superiority  of 
nerament"  lo  theirs ;  for  a  person  but  i 
with  the  subject  might  from  this  sup  pot 
ter  unequal  temperaments.  However, 
which,  (or  my  own  part,  I  do  decidt 
iloubtedly  Kirnberger's  system  is  one  of 
the  ancient  system  (as  M.  de  Bethizy  obi 
p.  1?"  •■■«  •*■=  sounds  in  some  of 
alter  i  insupportable  to  a 

equi  as  been  preferred  b; 

puij  lo,  professor  Chladr 

eram  s  and  musicians:  i 

best  j  i ;  but  for  the  orga 

un«j  t  is  better,  on  accou 

A1  jsical  readers,  t  am 

for  i  drudgery  of  calculi 

cow  II  further  merit  our  i 

to  y,  razine  tables  of  the  : 

tiwr  d-lengths,  and  the 

com  the  other  unequal  1 

haw  and  1  think  he  oug 

for  ti  m,  as  the  chief  end 

ration  w..  ,  id  compare  it  with  K 

•:how  its  superiority*. 

As  to  the  generality  of  tuners  (and 
1 1  ry  conceited  men),  I  believe  they  knov 
thing  of  harmonics.  They  learn  one  m 
and  remember  it  as  they  would  a  tune,  v 
rule  on  which  either  is  founded.  Tha 
memory  alone  are  sufficient,  alter  prof 
well  convinced;  for  1  can  tune  my  barn 
curacy  diatonically  and  without  soundi 
nine,  as  it  can  be  tuned  in  the  usual  waj 
.nid  I  have  a  pupil,  ojily  twelve  vcars  ( 
remembrance  of  sounds  are  so  accurate, 
in  a  different  room  from  the  instrument 

*  It  would  be  an  improvement  of  the  first  cotura 
Inw  the  Germa.i  i,,l:\:t  nr,  iWribeii  in  an.  34  oi 
•  ;r:,nimar,  2d  edit.  1309.  Mr.  S.  in  some  future 
much  oblige  me  by  Hating  precisely  what  lit  me; 


t>n  Timing  an  Equal  Temperament.  Ifif 

ber  of  notes  that  can  be  struck  -with  one  band  in  any  par} 
of  the  piano  forte  which  she  has  been  a  little  while  accus- 
tomed to  play  on, 

I  know  one  tuner  who,  after  studying  ratios  a  little, 
thinks  with  Eximeno  :-— "  Qua!  sciocchezxa  non  4  questa, 
supporre  la  musica  fondata  in  certe  ragioni,  che  bisogna 
guastare  per  ridurce  Ja  musica  ad  esecnzione  ?  Aimeno 
insegnasse  la  matematica  a  far  quesio  guastamento ;  ma 
dopo  un  grand9  apparato  di  ragioni  matematiche,  ciascun 
le  guasta  per  la  pratica  a  modo  suo,  I  Francesi  hanno 
fatto  per  il  temperamento  del  cembalo  difusissimi  calcolif 
ma  tutti  egualmente  capricciosi  che  inutili,  poich&  in  fine 
I' is  t  into  senza  riguardo  a'  ntuneri  tfinsegna  ad  accordar 
gli  strumeoii,  come  c'insegna  4  metier  msieme  le  letters 
per  formar  le  parole,  &c."  p.  7 1  - 

August  11,1810.  M.* 


XXXI*  An  Examination  of  the  Instructions  given  in  an 
anonymous  Pamphlet  published  in  1 809,  for  Tuning  an 
Equal  Temperament  of'  the  Musical  Scale.    By  a  (Soa- 

BBSPONPENT. 

To  Mr.  TillocL 

Sir,  I.  hr  table  by  your  correspondent  the  Rev.  Mr.  Smyth, 
at  page  458  of  your  last  volume,  has  enabled  me  to  make  a 
comparison  of  the  method  of  tuning  laid  down  in  a  recent 
pamphlet,  sold  by  Becket  and  Co. ;  and  perhaps  you  will 
oblige  me  in  laying  the  same  before  your  readers,  with  the 
necessary  plate  and  extracts  from  the  pamphlet  alluded  to; 
which,  after  some  well  directed  sarcasms,  explains  the  nature 
of  the  musical  scale  and  the  necessity  of  temperament,  by 
a  professed  extract  from  Earl  Stanhope's  pamphlet,  that 
was  reprinted  in  your  95th  volume.  It  then  proceeds  to 
extract  Mr. Emerson's  opinion,  in  favour  of  the  Eaual  Tem- 
perament; founded  solely,  on  there  being  no  Jiftk  in  it, 
which  is  tempered  more  than  -^  part  of  a  note;  while  the 
more  important  circumstances  are  overlooked,  that  there 
are  in  it  12  major  thirds,  each  of  which  is  more  than-j^ 
part  of  a  note  too  sharp,  and  12  minor  sixths  as  much  too 
flat;  also  12  major  sixths  almost  -fa  part  of  a  note  too 
sharp,  ar>d  12  minor  thirds  as  much  too  flat. 
hi  page  21  of  the  pamphlet,  I  find  an  expression,  di- 

•  Can  any  of  your  reader*  favour  me  with  any  particular*  respecting  the 
manufacture  of  tuxmg-firkt,  and  the  standard  by  which  they  are  tuned? 

L  4  rectly 
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rectly  contrary  lo  whal  your  correspo 
say|,  at  page  4  JO,  as  to  the  lemperamen 
Tile  organ,  viz.  Organs  are  "universally 
the  equal  temperament :"  and  the  audi 
/rials  which  1  have  myself  made  of  the 
temperaments,  amongst  the  laticr  of  v 
commended  by  Earl  Stanhope,  have  im 
the  equal  temperament  as  ihc  best  for  pi 

"  The  method  of  tuning  a  piano-fort 
Ihc  equal  temperament,  is  explained  b 
^mictions,  and  further  elucidated  by  I 
uble*,  to  which  the  reader  u  desired, 
refer."    , 

"  Observe,  that  the  capital  letter?  in  il 
dicate  the  notes  when  tuned;  the  smal 
to  be  tuned  from  them  ;  and  the  crosses 
tuned,  with  which  ihc  inning  notes 
chords,  as  will  be  shown  in  the  ttntructir 
'tojscs  stand  for  the  natural  notes,  exc« 
marked." 

1.  "By  means  of  a  tuning  fork,  tuni 
the  middle  C,  and  from  the  former,  til 
perfect  octave. 

2.  "  From  middle  C  tune  g,  nest  ahn 
than  a  perfect  fifth  :  and  in  order  la  asc 
t ho  flat  or  not  flat  cniii'gh,  try  it  in  at 
<*'s  already  tuned.  If  it  make  a  tolerab 
ilie  C  below,  and  at  the  same  time  a  lolt 
■•  uh  the  C  above,  il  it  well  tuned.'" 

Here,  sir,  I  have  to  remark,  that  i 
firth  Cg  is  to  be  fattened,  supposh 
of  the  usual  concur  pitch,  or  to  tnak 

to  Mr.  Smyth's  table,  that  it  inu; 
one  quarter  of  a  minute,  or  1 J  s< 
time  always  to  be  understood  when 
are  mentioned,  in  what  follows: 
tended  trial  in  the  laticr  part  ofthi 
plicable  and  ridiculous,  since  ever) 
tempered  concord,  to  the  octave, 
with  itself,  tvhaterer  tliut  degree  oj 
be,  a;:J  consequently  whether  well  c 
purpose,  of' an  equal  temperament,  \ 
from  this  test,  as  would  be  the  hoiu 
day,  on  which  such  fifth  was  tuned. 
*  See  rlaie  V. 
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d.  "  From  G  tune  g  below  it,  a  perfect  octave,  and  try 
it  in  a  chord  with 'the  C  between  them." 

4.  "  From  the  last  tuned  G  tune  d  a  little  flatter  than  a 
perfect  fifth,  and  try  it  in  a  chord,  with  the  G  above  it  al- 
ready tuned,  until  you  have  Gd  a  good  fifth  and  dG  a  good 
fourth. " 

This  fifth  G  d  must  beat  9  times,  and  the  fourth  d  G 
18  times*,  and  the  pretended  trial  is  nugatory  and 
absurd,  for  its  professed  purpose. 

5.  "  From  D,  tune  a,  a  little  flatter  than  a  perfect  fifth, 
and  try  it  in  a  chord,  with  C  above  it,  until  you  have  D  a 
a  jgfeod  fifth,  and  aC  a  good  third/9 

The  fifth  Da  must  beat  13  times :  and  the  first  trial 
or  check  of  any  use  which  occurs,  is  the  minor  third 
a  C,  beating  336  times,  but  which  no  organist  in  Eng- 
land would,  I  think,  call  "  a  good  third." 

6.  "  From  A,  tune  a  below  it,  a  perfect  octave,  and  try 
it  in  a  chord  with  D  between  them." 

7*  "  From  the  last  tuned  A,  tune  e  a  flat  fifth,  and  try 
it  with  C  and  G,  until  you  have  three  good  tkirds,  AC, 
Ce,eG. 

Now  since  the  minor  third  AC  beats  163,  and  the 
thirds  Ce  and  cG,  142  and  244  respectively,  such 
must  be  tried  a  long  time,  so  that  all  idea  of  perfect 
chords  is  forgot,  before  any  musician  would  pronounce 
tbem  "  good  thirds" 

8.  "  From  £,  tune  b  a  flat  fifth,  and  try  it  with  G,  until 
you  have  two  good  thirds  EG  and  Gb." 

This  fifth  Eb  must  beat  15  times,  and  the  thirds 
above  mentioned  will  beat  244,  and  214,  and  conse- 
quently are  not  "good  thirds/' 

9.  "  From  B,  tune  b  below  it  a  perfect  octave,  and  try 
it  with  D  and  G." 

Here  bD  beats  183,  and  GB  beats  214;  on  which 
I  forbear  to  comment* 

10.  "  From  the  last  tuned  B  tune  f*  a  flat  fifth,  and  trv 
it  with  D  and  b  until  you  have  Df*  a  good  third,  and  f*6 
H  good  fourth/' 

Now  Bf*  beats  11  times,  and  160  and  29  are  the 
other  beatings. 

11.  "From  Ft,  tune  f*  below  it  a  perfect  octave,  and 
try  it  with  A  and  D." 

•  Because  the  minor  consonance  (the  4th)  is  the  uppermost :  see  Dr.  Smith's 
ffannonics,  2d  edit.  p.  93,  Here 
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Here  f*A  beats  137,  and  DF«  b 
IS.  "  From  the  last  F*  tune  c*   a  fl; 
with  A  and  F*  until  you  have  Ac*  a  got 
a  good  fourth." 

The  fifth  F*c»  beats  8$,  and  lb< 
120;  of  course  the  fourth  C*  F« 
with  its  complements]  filth  above  i 
13.  "  From  C*  tune  g*  aflat  fifth, 
and   B  until  you  have  Eg*  a  good  third 
good  third." 

The  fifth  Op*   beats  1 3  times;  a 
08. 
14  me  g*  below  it,  a  p 

try  it 

I,  the  half  of  the  ah 
the  repetition,  and  t 


..: 


oceed  by  tuning  the 
the  >c  sharpened,  which 

in  e  g  the  upper  note, 

warn 

15  ovc  middle  C,  tune 

than  and  try  it  with  A 

have  d,  and  C  f  a  good  fc 

1  f  C  beau  16  times 

fc  the  trial  of  it  is  usel 

for  proving  wnether  f  C  is  sharpenei 

tity  for  an  equal  temperament  of  th 

beats  190,  and  this  furnishes  a  chec 

lf».   "  From  F  lune  a*  a  sharp  fifth,  1 

until  you  have  a*D  a  good  third,  without 

•lie  fifth." 

The  fifth  a+F  beats  10^  times,  ar 
beats  137  times. 
17.  "  From  A*  tune  a*  above  it,  a  pe 
try  it  with  D  and  F." 

Here  A*D  beats  137  times  as  abc 

times,  the  same  as  the  last,  which  el 

useless  step. 

t8.  From  the  last  tuned  A*  tune  d* 

!ry  it  with  G  and  A*  (below)  until  you  1 

i'jiirth,  and  tl*G  a  good  third." 
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Here  the  fifth  d«A*  beats  u  tiroes,  and  the  fourth 
Aeds  the  same,  and  the  third  d*G  beats  169  times. 

From  the  above  comparisons  of  Mr.  Smyth's  table,  with 
the  rules  in  this  pamphlet,  it  will  I  think  appear  plain,  that 
the  writer  of  thera  had  no  proper  conception  of  the  nature 
of  an  equal  temperament,  and  that  it  is  extremely  unlikely 
that  he  had  ever  heard  or  calculated  such  a  temperament, 
decidedly  as  he  speaks  of  his  trials  of  it:  and  I  fear,  sir, 
that  this  is  no  uncommon  case,  in  the  present  rage  for 
writing  principles  of  music,  principles  of  tuning,  theories 
of  harmonics,  instructions  for  tuning,  &c.  &c.  by  persons 
who  ought  first  to  employ  themselves,  in  studying  the  very 
elements  of  the  science  of  harmonics. 

Among;  the  recommendatory  criticisms  for  different  Re- 
views, of  the  pamphlet  before  me,  one  for  the  Phil.  Mag* 
has  been  forgotten,  which  I  suggest  should  have  run  thus : 

A  careful  examination  of  the  instructions  contained  in  this  pamphlet* 
for  tuning  an  equal  temperament,  convinces  us,  that  the  assumed  name 
Musictu  Ignoramus  of  its  author,  is  no  misnomer;  and  that  the  wit  dis- 
played therein,  vastly  exceeds  its  science,  or  its  usefulness. 

I  beg  pardon  for  obtruding  so  long  a  letter  on  your  at* 
tention,  and  am,  sir, 
August  6,  i8io.  Yours,  &c.  &c.  &Cr 

JCXXIf.  An  Analysis  of.  several  Varieties  of  British  and 
Foreign  Salt,  (Muriate  of  Soda,)  with  a  view  to  ex- 
plain their  Fitness  for  different  (economical  Purposes.  By 
William  Henry,  M.D.  F.R.S.  Vice-Pres.  of  the  Ju- 
terary  and  Philosophical  Society,  and  Physician  to  the 
Infirmary,  at  Manchester. 

[Concluded  from  p.  119.] 

Sect.  III.  Account  of  the  Methods  of  analysing  the  se- 
veral Varieties  of  Muriate  of  Soda. 

JL  hb  method  of  analysis  which  I  adopted,  in  examining 
the  several  varieties  of  muriate  of  soda,  was  as  follows. 

When  the  salt  was  in  a  state  of  solution,  a  measured 
quantity  was  evaporated  to  dryness  in  a  sand  heat,  which 
was  carefully  regulated,  to  avoid  the  decomposition  of  the 
•nuriate  of  magnesia,  if  any  of  that  salt  were  present  in  the 
solution  *f 


*  Muriate  of  magnesia,  according  to  Dr.  Marcet,  begins  to  part  with  ka 
acid  at  a  temperature  a  few  degrees  above  that  of  boiling  water.  This  met 
explain*  the  observation  of  Mr.  Kirwma,  that  too  great  a  heat,  employed  in 
the  desiccation  of  muriate  of  magnesia,  de crass »  considerably  its  wlubihtv 
iaakshpi.    (Kinraaon  Mineral  Wanri,  p.  *75.) 

Each 
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Each  specimen  of  sail  was  reduced  to 
was  dried,  in  the  temperature  of  1Q0°  of 
the  space  of  two  hours.  This  was  dor 
different  experiments  might  be  made 
quantities  of  salt. 

I.  To  separate  ike  earthy  M, 
(A.)  On  1000  grains  of  the  dried  a 
(except  in  the  case  of  the  foreign  sail 
grains  were  used,)  four  ounce  measnn 
poured,  of  a  specific  gravity,  varying  frc 
ai  nearly  a  boilinc  temperature.  Tn  in 
the  in  of  the  salt,  they 

thet  n  a  mortar,  and  thei 

B  they  were  digestet 
led.     The  alcohol  < 
hy  I  he  undissolved  part 

lay  *  1  four  ounce  mcasun 

(J  i' ashing*  were  evapc 

snd  ?'  a  email    portion  of 

iddr  S  earthy  muriates  fro 

salt,  i  dissolved  along  witl 

lutio  'ver,  still  contain  a 

mar  was  therefore  again 

sol»  ind  mixed  with  a  sol 

of*  ;  for  some  minutes, 

earthr  tee),  and, after  being 

re-di*  alic  acid.     This  sol 

ji  irateo"  to  dryness,  gave  the  wtight  of  in 
which  had  .been  extracted  by  alcohol  f. 

(B.  a.)  The  dry  mass  thus  obtained  m 
■■■f  muriate  of  niagnesia,  of  muriate  of 
An  aliquot  part,  therefore,  was  dissolve 
liitr  purpose  of  assaying  it  by  the  usual  ti 
a?  in  the  case  of  the  earlhy  muriates  proci 
muriate  of  magnesia  alone  was  indicate 
process  was  rendered  unnecessary.     Mu 

•  In  this  and  all  similar  caws,  the  heal  was  rtry  r. 
t'  ;nli  the  close  of  ihe  process. 

1  By  ihe  analysis  of  ariiririal  niTTi:rr=  of  pure  in 
»jTihy  muriates  in  known   quantities,   I   afterwardi 

r.  UarHy  i,a've  been  the  ™  in  all.  it  does  tint  at 
dill",  rent  varieties  of  sail,  as  to  their  proportion  of  t 
rubbers  in   ihe  Slh  column  of  tlie  table  (indicatin; 
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id  no  instance  found  uncombined  ;  but  in  the  majority  of 
cases  (as  in  the  earthy  muriate*  obtained  from  Cheshire} 
salt  was  mixed  with  muriate  of  macnefia. 

(B.  b.)  To  the  solution  of   two   earthy  muriates  was 
added  fully  saturated  carbonate  of  ammonia,  which  has  the 

Property  of  throwing  down  lime  in  combination  with  car* 
onic  acid,  but  has  no  effect  on  the-  muriate  of  magnesia  at 
ordinary  temperatures.  The  solution  of  the  latter  salt,  along 
with  that  of  the  excess  of  carbonate  of  ammonia,  was 
therefore  separated  by  61tration ;  and  to  the  filtered  liquor  a 
solution  of  phosphate  of  soda  was  added,  according  to  the 
formula  of  Dr.  Wollaaton  *. 

(B.C.)  By  direct  experiments  I  had  learned  that  100 
grains  of  muriate  of  magnesia,  when  thus  decomposed  by 
carbonate  of  ammonia,  conjoined  with  phosphate  of  soda, 
give  151  grains  of  an  insoluble  ammoniaco-magnesian 
phosphate  dried  at  about  90°  of  Fahrenheit.  Hence  it  was 
easy,  from  the  weight  of  the  precipitate,  to  calculate  how 
much  of  the  former  salt  was  contained  in  the  mixture 
of  muriate  of  lime  and  muriate  of  magnesia.  Thus,  if  2e 
grains  of  a  mixture  of  the  two  muriates  yielded  15*1  of 
ammoniaco-magnesian  phosphate,  it  is  obvious  that  the 
mixture  must  have  consisted  of  equal  weights  of  muriate 
of  lime  and  muriate  of  magnesia. 

•  (B.  d.)  The  estimation  of  the  proportion  of  muriate  of 
lime,  in  a  mixture  of  this  salt  with  muriate  of  magnesia, 
was  sometimes  performed  in  a  different  way.  To  a  cold 
solution  of  a  known  weight  of  the  two  salts,  super-oxalate 
of  potash  was  added  ;  and  the  precipitate  was  collected* 
washed,  and  dried  at  about  1 60'  Fahrenheit.  Of  this  pre- 
cipitate I  had  previously  found  that  1  \6  grains  are  formed 
by  the  decomposition  of  100  grains  of  dry  muriate  of  lime. 
From  the  quantity  of  oxalate  of  lime  it  was  easy,  therefore, 
to  infer  that  of  the  muriate,  from  whose  decomposition  it 
resulted ;  and  this  subtracted  from  the  weight  of  the  two 
salts,  gave  the  weight  of  the  muriate  of  magnesia. 

II.  To  separate  and  estimate  the  earthy  Sulphates* 

(C.)  The  portion  of  salt  which  had  resisted  the  action 
of  alcohol,  was  dissolved  by  long  boiling  in  sixteen  ounce 
measures  of  distilled  water,  and  the  solution  was  filtered. 
On  the  filter  a  small  quantity  of  undissolved  matter  ge- 
nerally remained,  which  was  \yashed  with  hot  water,  till  it 

*  See  Dr.  Marcet't  analyst!  of  the  Brighton  Chalybeate,  published  in  the 
last  edition  of  Saunders  on  Mineral  Waters. 

ceased 
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ceased  to  have  any  action.     The  weigh 
portion  was  then  ascertained. 

(C,  a.)  By  this  operation  wm  diisol 
muriate  of  soda,  but  all  the  other  salts, 
hoi,  which  might  be  mingled  with  it. 
carbonate  of  soda  was  added ;  and  the 
most  cases  gave,  on  this  addition,  an  abi 
was  boiled  briskly  foraeveral  minutes,  i 
of  the  earthy  carbonates,  which  were  sej 
main  dissolved  by  an  excess  of  carbonic  i 

(C.  b.)  The  precipitated  earths  were  a 
and  were  well  edulcorated  with  boiling  v 
beit  [uor  6rst  decanted  fr< 

To  lids  (after  the  addit 


XV 


ired  for  satur 


baryt  till  it  ceased  to  occ 

pred1  phate  of  barytes  was 

ficier  ted;  and  its  amount 

T  mates,  an  excess  of  t 

add*  h,  and  the  mixture 

all  e  d.    Il  was  then  evai 

catct  d  heat,  and  the  wei 

*ulpl  ined. 

(L  ;u!phates  were  wast 

qua*  i  water.     In  several  i 

of  v  med,  was  extremely 

beim  i  very  minute  portic 

lime,  '  salt,  solely,  ibe  resit 

to  be  composed. 

(D.  b.)  But  in  other  cases,  a  considers 
ensued  ;  and  in  these,  to  the  watery  solu 
mixture  of  equal  parts  of  saturated  soluti 
of  unmonia,  and  phosphate  of  soda.  A 
or  less  copious  was  produced,  which  was 
{to    Fahrenheit,  and  weighed. 

(D.  c.)  By  direct  experiments  I  had  dc 
grains  of  this  precipitate  result  from  the 
10U  grains  of  sulphate  of  magnesia,  of 
tlr\uess,  as  to  lose  44  grains  out  of  100, 
tinv  i xi  heat.  Hence  100  grains  of  amine 
[ituispliate  indicate  111  graius  of  crystal! 
dc» seated,  sulphate  of  magnesia*.     Fro 


uniptioo  that  crystallized  sulphate  of  mag 
water,  though  it  was  correctly  true  with  i 
is  below  the  average,  which,  I  tkid  from  i 
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tfie  tmmonUco-mipicwan  phosphate,  it  it  easy,  therefore, 
to  infer  the  proportion  of  sulphate  of  magnesia  in  any  mix- 
ture of  the  two  earthy  sulphates. 

(D.  d.)  It  was  possible,  however,  that  in  addition  to  the 
sulphates  of  lime  and  of  magnesia,  the  quantity  of  which 
had  been  determined  by  the  foregoing  process,  the  speci- 
men of  salt  under  examination  might  contain  also  an  alka- 
line sulphate.  To  decide  this  point,  it  was  necessary  to 
compare  the  amount  of  the  acid,  deducible  from  the  weight 
of  the  sulphate  of  barytes  (C.  b.)>  with  that  which  ought 
to  exist  in  the  sulphate  of  lime  apd  sulphate  of  magnesia 
actually  found  by  experiment.  But  to  make  this  com- 
parison, some  collateral  experiments  were  previously  ne- 
cessary. 

(D.  e.)  By  these  experiments,  I  found  that  sulphate  of 
lime  prepared  by  double  decomposition,  then  calcined  in  a 
low  red  heat,  and  afterwards  dissolved  in  a  large  quantity 
of  boiling  distilled  water,  yields,  when  precipitated  by  a 
barytic  salt,  in  the  proportion  of  173-9  grains  of  sulphate 
of  oarytes  from  100  of  the  calcareous  sulphate41.  The 
same  quantity  of  ignited  sulphate  of  lime  (=?  128  grain* 
dried  at  100°  Fahrenheit),  precipitated  by  super-oxabte  of 
potash,  gives  109*5  of  oxalate  of  lime;  or,  precipitated  by 
sub-carbonate  of  potash  at  a  boiling  heat,  74*3  grains  of 
carbonate  of  limef.  One  hundred  grains  of  crystallised 
sulphate  of  magnesia  (= 59  desiccated)  afford,  when  preci- 
pitated by  muriate  of  barytes,  111  or  119  of  the  barytic 
sulphate. 

(E.)  By  a  comparison  of  the  above  proportions  with 
those  obtained  in  the  analysis  of  any  specimen  of  com- 
mon salt,  we  may  learn  whether  it  contain  other  sulphates 
beside  those  with  earthy  bases.  For  example,  if  the  pre- 
cipitate (D.)  consist  of  carbonate  of  lime  only,  and  bear  to 

about  one  half  the  weight  of  the  talt.  Mr.  Kirwmn  states  the  water  of  cry- 
staUiiarion  to  be  53*6  in  100  grama;  but  this,  I  believe, a  little  exceeds  tne 
truth. 

*  This  result  correspond*,  within  a  fraction  of  a  grain,  with  one  obtained 
in  a  somewhat  different  way  by  Dr.  Marcet,  and  very  nearly  with  an  ex  - 
periment  of  my  friend  Mr.  James  Thomson,  who  found  the  barytic  sul- 
phate, precipitated  from  100  grains  of  sulphate  of  lime  by  nitrate  of  barytes,, 
to  weigh  173  grains. 

f  On  reversing  this  experiment,  I  found  that  100  grains  of  carbonate  of 
lime,  saturated  with  sulphuric  acid,  and  calcined  in  a  low  red  reat,  afford 
135  of  sulphate  of  lime.  A  similar  experiment  of  Mr. Thomson  gave  134*6 
mm*.  ^  Dr.  Marcet  also  informs  me,  that  from  93*55  grains  of  pure  marble* 
be  obtained  185*95  grains  of  sulphate  of  lime,  proportions  which  exactly 
coincide  with  those  of  Mr.  Thomson. 

the 
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the  sulphate  of  barytes  (C.  b.)  the  projx 
or  very  nearly  so,  we  may  infer,  that  i 
present  but  that  of  lime.  The  same  c 
low,  if,  after  having  decomposed  one 
solution  (C.)  by  muriate  of  barytes,  ac 
oxalate  of  potash,  we  find  that  the  sulph 
to  the  oxalate  of  lime,  the  proportion  c 
Now  these  proportions  were,  as  near! 
pec  ted,  obtained  in  the  analysis  of  Nor 
whence  we  may  conclude,  that  the  onli 
contains  is  gypsum,  or  the  sulphate  of  li 

It  must  be  remembered,  however,  t 
sulph  "  in  any  variety  of  cu 

be  pa  mplete  desiccation, 

parti  exposure  to  a  red  b 

uccen  either  to  increase, 

of  5  \  ite  of  the  sulphate 

by  th  :,  or,  more  simply,  j 

graii  '  barytes  indicate  73 

of  li  »  Fahrenheit,  =57  i 

(1  ale  of  lime  and  sul 

wen  d,  and  other  sulphan 

siblj  in  the  varieties  of  s; 

the  me  a  little  more  con 

case,  rig  the  quantity  of  b 

the  ]  .)  I  estimated  how 

bary  respectively  to  afford 

pareu  quantity,  with  that  i 

obtained,  i  ne  earthy  carbonates,  for  exi 
from  1000  grains  of  Lymington  salt,  wh 
bi.-i'ii  digested  with  alcohol,  were  convet 
1.1  calcined  sulphates,  consisting  of  19  a 
pliatc  of  magnesia,  and  12  grams  of  dry 
N'Hv  from  the  magnesian  sulphate  33  gra 
|j;ir\  tcs  should  resul t, and  from  the  sul phati 
tlie  sum  of  which  is  59.  But  the  quamit 
u,i*59-S.  There  is  only,  therefore,  an  exc 
1 1 i %_■  actual  above  the  estimated  quantity, 
11 ,-.)  trivial  to  he  admitted  as  an  indicatio 
uith  an  alkaline  base;  and  arising,  prt 
avoidable  errors  in  the  experiment. 

*  Tliii  [  find  lo  he  die  loss  sustained  hj-  100  graii 
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(F.  a.)  If  in  any  mixture  of  salts,  free  from  the  earthy 
muriates,  we  are  certain  that  no  other  sulphates  exist  be- 
side those  of  lime  and  magnesia,  their  estimation  becomes 
extremely  simple.  Decompose  two  equal  quantities  of  the 
salt  in  question,  the  one  by  muriate  of  harytes,  the  other 
by  oxalate  of  potash.  From  the  weight  of  the  latter  pre* 
cipitate,  we  may  calculate  the  quantity  of  sulphate  of  lime. 
Suppose,  for  example,  the  oxalate  of  lime  (as  was  actually 
the  case  with  the  precipitate  from  1000  grains  of  Lyraing- 
ton  salt)  to  weigh  twelve  grains;  these  denote  15  of  sul- 
phate of  lime,  dried  at  1 60®  Fahrenheit,  which  quantity,  if 
decomposed,  would  give  £0£  of  sulphate  of  barytes.  The 
latter  number  (20^),  subtracted  from  the  weight  of  sulphate 
of  barytes  actually  obtained  (say  60),  gives  394-  grains  for 
the  sulphate  of  barytes  resulting  from  the  decomposition 
of  sulphate  of  magnesia.  The  quantity  of  the  latter  salt, 
it  will  be  found  therefore  by  applying  the  rule  already  given 
(D.  e.),  must  be  35  grains. 

(F.  b.)  The  same  object  may  be  accomplished  by  decom- 
posing two  equal  quantities,  the  one  by  oxalate  of  potash, 
the  other  by  the  compound  solution  (D.  c).  From  the 
weights  of  the  precipitates,  it  is  easy  to  calculate  from  how 
much  of  the  calcareous  and  magnesian  sulphates  they  have 
resulted. 

(G.)  When  the  salt  left  by  alcohol  was  known  to  con- 
tain muriate  of  soda  and  sulphate  of  magnesia,  but  no  sul- 
phate of  lime,  the  presence  of  alkaline  sulphates  was  in- 
vestigated in  the  following  manner.  The  salt  was  dissolved 
in  water,  and  the  solution  was  divided  into  two  equal  por- 
tions. To  the  one  muriate  of  barytes  was  added,  and  to 
the  other,  the  compound  precipitant  of  carbonate  of  am- 
monia, and  phosphate  of  soda.  If  the  sulphate  of  barytes, 
thus  produced,  bore  to  the  ammoniaco- magnesian  phos- 
phate the  proportion  of  119  to  90,  it  was  concluded  that 
no  other  sulphate  had  been  decomposed,  but  that  with  base 
of  magnesia. 

(H.)  At  one  time  I  expected  to  have  ascertained  the 
quantity  of  sulphate  of  soda,  in  an  artificial  mixture  of  that 
salt  with  sulphate  of  magnesia  and  muriate  of  soda,  by  the 
following  formula.  To  a  solution  of  the  three  salts,  heated 
to  a  boiling  temperature,  I  added  sub- carbonate  of  am- 
monia, which  decomposes  the  sulphate  of  magnesia  only. 
I  had  then  a  solution  containing  muriate  and  sulphate  of 
soda,  with  sulphate  of  ammonia,  and  some  carbonate  of 
ammonia.     This  solution  was  evaporated  to  dryness,  and 
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the  mass  was  sufficiently  heated  lo  exp 
salt!.  I  found,  however,  that  at  this  te 
phate  of  amijionia  acted  upon  the  mi 
produced  an  additional  and  nul  incons 
sulphate  of  soda. 

Hiving  determined,    bv   the    forego! 

latitity  and  kind  of  I  he  eanhy  murial 

insoluble  matter,  and   the  proportio 

ghtsofall  thc«  different  impurities  \» 
and  the  sum  being  deducted  from  the 
submitted  to  experiment,  the  remaind 
the  amount  nf  the  pure  muriate  of  sc 
under  examination  ". 

Though  I  purposclv  refrain  From  givi 
several  analyses,  which  were  made  accr 
going  plan,  from  the  conviction  that 
tvdious  and  unnecessary,  yet  there  are  i 
which  it  may  be  proper  to  mention  a 
be  done  in  the  form  of  a  table. 

1.  The  trine  which  I  examined  wa 
and  was  sent  to  me  in  the  slate  in  whic 
the  spriugf.  At  the  temperature  of  56 
the  specific  gravity  of  1205,  It  was  [ 
lost  a  little  uf  its  transparency  when 
heal,  in  consequence  of  the  Jeposiiic 
quantity  of  carbonate  of  lime  and  Old 
immediately  precipitated  by  muriate  ol 
nmmoflla,  and  alkaline  solutions,  btrtl 
1'ight  ounce  measures,  evaporated  todr 
cave  ]«30  grains  of  salt,  which,  for  th( 
I  icrm  attire  sail.  It  proved,  on  ana 
■  ue  thousand  pails  %  ; 
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.eatid. 

+   1  Lave 

Lick   hci-ni 
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1  The  specific  gravity 
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Carbonate  of  lime  and  oxide  of  iron  •  • 2 

Muriate  of  lime,  and  muriate  of  magnesia,  inl 

nearly  eoual  proportions / 

Sulphate  ot  lime \ . .     J  9 

Muriate  of  soda 974 

1000. 
2.  The  mother  liquor,  or  brine  that  remains  after  sepa- 
rating all  the  common  salt,  which  it  is  thought  worth  while 
to  extract,  had  the  specific  gravity  of  1208*    The  dry  salt 
contained. 

Muriate  of  magnesia 35 

lime 32 

Sulphate  of  lime 6 

Muriate  of  soda 927 


J  000. 

3.  The  clearings  of  the  brine,  which  are  raked  out  of  the 
pan  when  the  salt  first  begins  to  granulate,  contained  in 
1000  parts, 

N  Muriate  of  soda 800 

Carbonate  of  lime  •  ••••***••••      41 
Sulphate  of  lime 159 

1000. 

4.  Of  the  substance  called  by  the  workmen  pan-scale, 
two  specimens  were  analysed,  the  one  containing  a  large 
proportion  of  muriate  of  soda,  the  other  very  lime.  The 
first  variety  consisted  of 

Muriate  of  soda 950 

Carbonate  of  lime 10 

Sulphate  of  lime 40 

1000. 
The  second  variety  was  composed  of 

Muriate  ot  soda  . . .  • 100 

Carbonate  of  lime 110 

Sulphate  of  lime 790 

1000. 
Circumstances,  however,  are  constantly  occurring  to 
vary  the  proportion  of  ingredieuts,  both  in  the  clearings 
and  in  the  pan- scale.  If,  for  example,  the  brine  be  short 
of  the  point  of  saturation  with  common  salt,  it  acts,  when 
admitted  into  the  pan,  upon  the  muriate  of  soda  which  the 
pan-scale  contains,  and  we  obtain  the  second  variety.    But 
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it  ilie  brine  be  fullv  charged  with  salt,  it 
of  ihe  muriate  of  soda,  carried  down  nl< 
sum ;  and  then  the  first  species  of  pau-s< 
5.  The  salt  oil,  or  mother  liquor  froir 
cimen  of  which  1  received  from  Dr.  1 
specific  graviiy  of  1277.  It  was  abun< 
by  muriate  of  barytes ;  by  pure  amnion 
carbonate;  and  was  tiol  changed  hy  i 
i  it  her  immediately  br  after  an  interval  of 
thousand  pans  of  the  dry  salt  consisted 

Muriate  of  magnesia 

Sulphate  of  magnesia 

Muriate  of  soda , 


G.  The  salt  brine,  or  liquor  which  drai 
^alt,  had  the  specific  gravity  of  only  lib 
hy  the  same  tests  as  the  salt  oil,  but  less 
ilry  residue  contained 

Muriate  of  magnesia 

Sulphate  of  magnesia 

Muriate  of  soda 


7.  The  mntker  liquor,  or  bittern  pa 
•i nicd,  on  analysis,  an  imaccoim table 
similar  fluid  sent  from  Scotland,  and  g 
proportion  of  iulphate  of  magnesia.  A 
lily  of  this  salt  had,  moreover,  crystal! 
>\hich  contained  the  liquid.  Its  specifii 
i  !:ic  thousand  parts  of  the  drv  salt  conis 

Muriate  of  magnet 

Sulphate  of  numu'sia 

Muriate  of  soda" 


..   The  pan  scale  from   I 

.\  minion  c 

Muriate  oi  masinesi: 

Desiccated  sulphate 

of  magnesia 

Carbonates  of  lime 

and  maitnesi 
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From  the  very  near  approximation  of  the  proportions  be- 
tween the  sulpnate  of  barytes  and  ammoniaco-magnesian 
phosphate,  obtained  in  the  analysis  of  all  these  products  of 
sea  water,  to  those  which  result  from  the  decomposition  of 
two  equal  quantities  of  sulphate  of  magnesia,  it  may  be 
inferred  that  they  contain  no  sulphate  of  soda  *.  For  ex- 
ample, to  decide  whether  the  Scotch  salt  contains  an  alka- 
line sulphate,  or  not,  I  dissolve^  1500  grains  in  a  pint  of 
boiling  water,  and  evaporated  till  fourteen  drachm  measures 
only  remained,  the  common  salt  being  removed  as  soon  as 
it  was  formed.  The  residuary  liquid  was  divided  into  two 
equal  portions,  one  or  which  gave  181  grains  of  sulphate 
of  barytes,  and  the  other,  14  grains  of  ammoniaco-mag- 
nesian  phosphate.  The  proportion  between  these  numbers 
is  so  nearly  that  which  has  been  already  assigned,  (viz.  1 12 
to  90,)  that  we  may  safely  infer  the  total  absence  of  sul- 
phate of  soda.  This  salt,  indeed,  is  considered  as  incom- 
patible with  muriate  of  magnesia;  but  after  digesting,  for 
two  or  three  days,  100  grains  of  the  former,  with  20  of  the 
_  latter,  evaporating  to  dryness,  and  washing  the  residuum 
with  repeated  affusions  of  alcohol,  I  found  that  two  grains 
of  the  muriate  of  magnesia  had  escaped  decomposition. 

Manchester,  June  19, 1809.  \ 


XXXIII.  Analysis  of  the  Scammonies  from  Alrppo  and 
Smyrna;  to  which  are  subjoined  some  Observations  on  the 
red  Colour  given  to  Turnsole  by  the  Resins.  By  Messrs. 
Bouillon  Lagrange  and  VoGELf. 

JL  he  two  species  of  scammony  in  question. are  procured 
from  the  root  of  a  plant  which  grows  in  Syria.  It  seems 
that  it  is  by  an  incision  made  in  the  root  that  the  juice  is 
extracted  ;  each  root  yields  about  two  drachms  only.  The 
juice  thus  extracted  is  dried  in  the  sun,  and  then  exposed 
for  sale :  at  least  it  is  in  this  way  that  the  finot  and  purest 
scammony  is  obtained.  Frequently, however,  the  inhabitants 
of  Syria  and  Natolia,  in  order  to  procure  a  greater  quantity 
of  the  sap,  extract  it  by  expression,  not  only  from  the 
root,  but  from  the  stalks  and  leaves:  occasionally  also  they 
adulterate  the  scammony  by  mixing  the  juice  procured  from 

#  l  employed  more  attention  in  investigating  the  presence  of  sulphate  of 
soda  in  the  products  of  sea  water ;  because  this  salt  is  stated  to  be  one  of  its 
ingredients  by  the  Bishop  of  LlandafF,  (Chemistry,  vol.  ii.  p.  62,}  and  by 
other  chemical  writers, 

f  Annates  de  Chimie,  tome  lzxii.  p.  69. 
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it  with  that  of  some  other  milky  an< 
sometimes  they  increase  lis  weight  by  1 
eoal  or  cither  foreign  substances.  In 
i hat  scanimony  does  not  contain  any  of 
matter*, we  ought  to  break  the  pieces  ol 
such  as  are  brilliant  within,  rejecting 
too  black,  burnt,  Of  sandy. 

The  scanimony  ol  Aleppo  is  light,  o 
bant  and  transparent  it)   its  fracture. 
very  compact,  heavy,  and  of  a  deeper  co 
difficult  to  reduce  into  powder  than  thai 

Examination  vf  the  Scavimoiiy  of  Jt 
sc.niimonv  is  pure,  it  melts  entirely  or 
iron,  and  gives  out  nauseous  vapours: 
water,  the  liquor  is  of  a  milky  whitenes 

Boiling  water  makes  it  run  into  a  ma 
tomes  yellow,  has  a  bitter  taste,  and  is 
acid,  which  proven  that  this  substanc 
with  ashes,  as  some  authors  assert. 

Alcohol  at  40  degrees  forms  a  sligt 
aqueous  liquor,  and  with  the  acetate  of 
hnvish  flakes  soluble  in  the  nitric  acid. 

The  alcoholic  tincture  of  scanimony  i 
low  colour.  This  liquor  reddens  turn 
remain*,  after  the  evaporation,  a  resin 
and  transparent. 

This  resin  is  entirelv  dissolved  in  tti 
is  coloured  yellow.  The  addition  of 
turbs  the  liquor. 

This  substance  is  equallv  soluble  in 

il  this  solution  be  nude  with  the  help 
i-  brown.  Water  even  in  great  quant i 
late  resin,  fcven  when  saturated  bv  tl 
does   nol    separate    the    resin.      This   i 
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by  alcohol,  a  matter  of  a  gray  colour,  which,  when  dried, 0 
weighed  0#26. 

the  alcoholic  solution  was  evaporated  to  a  syrupy  con- 
sistence. Cold  water  precipitated  from  it  a  resin  forming 
a  homogeneous  mass :  the  supernatant  liquor  was  trans- 
parent and  colourless.  Evaporated  to  dryness,  we  obtained 
a  brown  matter  soluble  in  water  and  in  alcohol,  forming  a 
precipitate  by  the  acetate  of  lead.  This  substance  seems 
to  be  what  is  called  the  extractive  matter:  its  weight  was 
found  to  be  0*2  after  having  been  dried. 

The  resinous  mass  separated  and  dried  had  a  yellow  co- 
lour, and  weighed  0*60. 

We  afterwards  treated  the  0*26  of  matter  which  was  in- 
soluble in  alcohol^  with  boiling  water.  There  remained 
after  the  evaporation  a  gluey  matter,  weighing  0*3,  having 
all  the  characters  of  gum.  The  rest  was  merely  the  retuse 
of  vegetable  matter  and  a  little  silex. 

The  distillation  of  the  scammony  of  Aleppo  presented 
nothing  remarkable.  It  gave  as  products,  a  very  acid 
brown  liquor  and  a  light  blackish  oil.  The  charcoal  re- 
sulting from  the  operation  was  black,  brilliant,  and  compact; 
it  contained  carbonate  of  potash,  carbonate  of  lime,  alu- 
mine,  silex,  and  a  little  iron. 

Examination  of  the  Scammony  of  Smyrna. — The  fusion 
of  the  Smyrna  scammony  is  less  complete  than  that  of 
Aleppo  :  instead  of  going  into  a  mass  with  boiling  water, 
it  became  knotty,  and  the  water  was  dyed  yellow.  Tt  is 
neither  acid  nor  alkaline :  the  acetate  of  lead  precipitates 
yellowish  flakes  from  it. 

100  parts  of  this  scammony  taken  up  by  boiling  alcohol, 
although  less  charged  with  resin,  gave  a  deeper-coloured 
tincture  than  that  which  was  made  with  Aleppo  scammony. 
We  obtained  from  the  evaporation  of  the  alcohol  a  brownish 
transparent  resin,  the  weight  of  which  was  0*28.  Wc 
fouud  0*66  of  insoluble  matter  in  the  alcohol.  This  re- 
sidue treated  with  boiling  water  coloured  it  yellow  :  it  had  a 
putrid  sweetish  taste,  and  alcohol  precipitated  from  it  flakes 
soluble  in  water.  The  liquor  evaporated  left  a  thick  gluey 
matter  like  mucilage,  soluble  in  weak  nitric  acid  when 
warm  ;  precipitating,  on  cooling,  a  white  pulverulent  matter 
which  presented  all  the  characters  of  mucous  acid. 

In  this  experiment,  the  water  had  only  taken  up  0#8  of 
the  matter  which  was  insoluble  in  the  alcohol.  The  rest 
was  submitted,  with  the  help  of  heat,  to  the  action  of  ihe 
nitric  acid,  which  dissolves  it  with  effervescence.     Am- 
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moan  added  to  this  nitric  solution  forme 
luble  in  potash.  The  potash  and  the  oxi 
also  occasioned  a  precipitation.  This  re 
therefore  of  alumine  and  carbonate  of  !nr 
f  ise  of  vegetable  matter,  and  that  subsian 
luble  in  water  and  in  alcohol,  a  subsianc 
be  oxygenated  extract. 

This  substance  incinerated  left  a  whit 
ble  in  a  great  measure,  and  with  effervesi 
ri.it ic  acid.  This  solution  contains  alun 
linle  iron.  The  portion  not  soluble  in  I 
when  treated  by  potash,  gave  a  siliceous 
adrliti< 

Th  iad  nerved  lo  precipil 

after  i,  a  brown  substance 

a  bit™  .ling  humidity  from 

soluble  .  and  abundantly  pre 

aqueoui  the  acetate  of  leac 

prese  ptriies  of  the  extract 

It  re  from  this  analysi 

parti  imony  are  thus  cons 


Inapt... 

d  earthy  i 


iyroa  scammony  contains: 

Gum  Y.Y.V. .'.'.'.'.'.'.'.'.'.'.'. "."! 

Extractive  principle 

Vegetable  and  earth v  matter  .... 


As  the  resin  obtained  from  both  kitu 
much  the  same,  excepting  that  the  Alep 
transparent  and  (Viable,  whereas  that  c 
highly  coloured  and  more  difficult  to  pulv 
would  be  useful  lo  ascertain  if  there  wa 
their  medicinal  properties.  Several  phy 
made  experiments  with  both  kinds  on  tin 
habits,  and  have  observed  no  difference 
tivc  properties. 

We  may  conclude  therefore,  from  w 
•cammony  is  a  true  gum  resin  mixed  wil 
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matter.  It  contain*  indeed  much  less  gum  than  the  other 
gum  resins,  but  enough,  however,  to  form  a  milky  liquid 
with' water. 

The  action  of  the  alcoholic  tincture  of  scammony  on 
turnsole,  naturally  led  us  to  ascertain  whether  the  property 
of  reddening  this  blue  colour  was  owing  to  an  acid.  Our 
experiments  not  having  enabled  ua  to  acquire  a  direct 
proof,  we  tried  some  resins  in  a  comparative  manner,  which 
we  submitted  to  the  following  experiments. 

J.  Sandarach.     This  resin  is  converted  into  a  knotty  or 

fTumous  mass  on  being  boiled  with  water.  The  filtered 
iquor  remains  clear:  when  properly  evaporated,  it  slightly 
reddens  turnsole  tincture:  the  taste  is  bitter :  it  does  not 
change  the  infusion  of  violets,  is  not  precipitated  by  alco- 
hol or  by  the  acetate  of  lead  ;  which  proves  that  it  contains 
neither  gum  nor  extractive  principle.  It  is  therefore  a  pure 
resin* 

'  The  resin  which  had  been  treated  with  boiling  water, 
was  dissolved  in  alcohol.  This  liquor  reddens  turnsole 
tincture  strongly,  and  has  no  action  upon  syrup  of  violets. 
We  also  digested  sandarach  reduced  into  powder  in  al- 
cohol, adding  to  the  liquor,  when  warmed  and  filtered, 
boiling  water,  which  precipitated  the  resin  from  it.  The 
filtered  liquor  was  turbid  upon  cooling.  It  had  the  strong 
smell  of  sandarach  resin :  its  taste  was  bitter;  and  its  action 
on  turnsole  tincture  was  so  weak,  that  we  could  not  pre- 
sume the  existence  of  a  free  acid. 

2.  Mastich.  This  substance  presents  nearly  the  same 
phenomena  with  the  above :  the  resin  however  runs  into  a 
mass  in  boiling  water  like  turpentine.  The  water  has  a 
bitter  taste,  and  has  no  action  either  upon  turnsole  or  upon 
violet  syrup.  The  resin,  on  the  contrary,  Teddens  turnsole 
tincture  strongly. 

3.  Olibanum  forms  in  hot  water  a  thick  magma,  which 
is  separated  with  difficulty  from  the  liquor,  even  by  filtra- 
tion. This  water  has  a  blackish  brown  colour,  is  not  pre- 
cipitated by  the  acetate  of  lead,  and  does  not  change  the 
colour  of  turnsole,  but  alcohol  precipitates  it  in  abundance; 
which  proves  that  this  substance  is  composed  of  gum  and 
resin. 

The  alcoholic  tincture  reddens  turnsole  tincture  strongly. 

If  we  carefully  heat  in  a  sand  bath  the  resins  which  have 
most  action  on  the  colour  of  turnsole,  no  acid  is  sublimed. 

When  treated  with  lime  according  to  Scbeele's  process, 
no  calcareous  benzoates  are  formed. 

4.  Ammoniacal  gum   resin,  myrrh,  gum  elemi,  gal- 

*  banum, 
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barium,  tacamahaca,  MB  of  common 
pontine,  oil  of  turpentine,  and  several  ( 
gummo-resinous  substances,  gave  the  I 
those  obtained  from  the  scam  monies,  sai 
banuro.  From  these  tacts  we  may  infer 
ficull  to  resolve  this  question:  Is  it  to  t1 
actd  in  the  resins,  that  we  ought  to  aacrib 

If  the  acids  alone  had  the  property  of  i 
^ ■i.-get able  colours,  we  should  not  hesitate 
existence  of  this  property  in  the  resins,  alt  I 
hue  not  yet  proved  it.  As  to  the  infusi 
which  the  resins  have  no  action,  this  pr 
the  sublimated  benzoic  acid,  which  stror 
sole  tincture,  and  which  does  not  change 
Ids.  Has  this  acid,  notwithstanding  its  ! 
any  analogy  to  the  resins  t  We  shall  absi 
on  this  subject,  although  we  arc  induced 
substance  "is  a  compound  of  a  vegetable 
quantity  of  resin,  which  perhaps  gives  it  t 
lastly,  as  all  the  vegetable  acids  arc  soli 
still  difficult  to  ascribe  to  the  presence  of 
perty  which  resins  have  of  reddening  » 
probable  therefore,  until  some  new  expt 
contrary,  that  we  may  regaid  it  as  hem 
ratters  of  the  resins  to  redden  the  blue  c< 


NXXIV.  Onprimeand  ultimate  Ratios; 
cation  to  the  first  Principles  of  the  Jit 
Hi/  Mr.  Marrat. 

IVvtio  denotes  the  relation  which  two 
ra<-h  other. 

The  two  quantities  must  be  of  the  saw 
ni)  comparison  can  be  made  between  iher 

The  measure  of  a  ratio  is  obtained  by 
part,  or  parts,  one  te;in  of  the  ratio  is  of  i 

Id  ii  and  b  denote  the  terms  of  a  ratio, 
am  ratio;  then,  its  measure  is  had  by 
['in,  or  parts,  a  is  oft. 

I  .cl  us  denote  a  by  6,  and  b  by  2,  then, 
mi  a*  ii  re  of  the  ratio  -j. 

il  a  =  2  and  b  —  6,  then,  J=-J  ;  or  ^ 
tin  ratio  of  £;  and  so  on  for  other  quan 
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The  part  4  of  the  ratio  .is  called  the  antecedent,  and  a  is 
its  consequent. 

The  antecedent  may  be  equal  to  the  consequent,  and 
then  the  ratio  is  called  a  ratio  of  equality;  though  it  would 
be  more  proper  to  say,  the  terms  of  the  ratio  are  equal  :— 
when  the  terms  of  a  ratio  are  equal,  its  measure  is  always 
equal  to  unity. 

If  the  terms  of  a  ratio  vary,  the  measure  of  the  ratio 
may  have  any  magnitude  whatever ;  and  if  one  term  re- 
main constant  while  the  other  varies,  the  measure  of  the 
ratio  will  vary  with  the  varying  term. 

Let  y  represent  any  ratio,  and  let  a  remain  constant, 

while  b  is  variable ;  it  is  obvious  that  if  b  decrease,  the 
measure  of  the  ratio  will  increase;  and,  when  b  is  become 
indefinitely  small,  the  measure  of  the  ratio  is  then  indefi- 
nitely near  to  a ;  and  when  b  entirely  vanishes,  the  mea- 
sure of  the  ratio  is  exactly  equal  to  a. 

On  the  contrary,  when  b  increases,  the  measure  of  the 
ratio  decreases.  Again,  let  b  remain  constant  while  a  is 
variahle :  then,  as  a  increases  the  measure  of  the  ratio  in- 
creases, but  it  decreases  as  a  decreases,  and  when  a  entirely 

vanishes  the  measure  of  the  ratio  is  equal  to  — • 

As  another  example,  suppose  we  have  the  ratio » 

where  x  is  variable  and  a  constant ;  the  measure  of  this 
ratio  may  vary  through  all  possible  degrees  of  magnitude,  as 
in  the  preceding  example. 

1.  Let  x  continually  increase  ;  then,  the  measure  of  the 

ratio  *-^-  will  decrease;  and  when  x  is  indefinitely  great,  it 

will  become  nearly  a  constant  ratio,  or  a  ratio  of  equality ; 
that  is,  the  terms  of  the  ratio  will  be  nearly  equal :  be- 
cause the  addition  of  a  to  a  quantity  x  which  is  indefi- 
nitely great,  will  alter  the  measure  of  the  ratio  oniy  in  an 
indefinitely  small  degree :  hence  it  continually  verges  to  a 
ratio  of  equality  as  a  limit. 

2.  Let  x  decrease;  then,  the  measure  of  the  ratio  -^-1 

will  increase ;  and  when  x  is  indefinitely  small,  the  measure 
of  the  ratio  is  indefinitely  near  to  a:  when  x  vanishes,  the 
ratio  is  equal  to  a,  exactly. 

From  the  above  illustrations  it  is  exceedingly  obvious, 

that  a  ratio  in  which  the  terms  continually  vary,  or  where 

one  is  variable  and  the  other  constant,  or  where  part  of  one 

term  is  constant,  as  in  this  latter  example, —  it  is  obvious, 

%  I  say, 
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I  say,  that  the  measures  of  such  ratios  ne 
limits  which  we  have  assigned  to  theni: 
ever,  continually  approximate  towards  the 
measures  of  the  ratios  differ  from  those  li 
any  assignable  difference,  they  may  be  iai 

This  being  allowed,  it  is  evident  that 
those  ratios,  after  having  supposed  that  ll 
to  such  ultimate  states,  or  limits,  we  con 
in  ne  towards  true  results;  ami  when  the 
taincd,  differ  from  the  true  results  by  a  qua 
small,  they  mav  be  said  to  be  iudefmiiel 
in    practice  the  indefinitely  small  en 
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iy  the  author  of  the 
was  ihc  error  in  principle  that  he  struck 
ijii.uitHy  of  error  that  the  making  use  of 
infill  produce. 

The  conclusions  obtained  bv  the  methi 
nut  absolutely  true,  nor  did  Newton  ever 
sii'b;  they  are  approximations,  which  pr< 
irruis;  and  had  his  host  of  defenders  proi 
llv in  ibis,  all  the  arguments  that  could  ha 
f.iiM.ird  against  this  method  must  have  vai 

tun  instead  of  giving'iin  what  was  evu 
.ill  ilie  varied  arguments  which  imagination 
rinlJ  suggest,  were  bronchi  forward  in  or 
tlu  difficulties  which  Berkley  had  pointed 
iiV  <  i  ;  for  truth  is  at  all  times  consistem 
wli  n  is  once  wrong  can  never  he  proved  V 

Newton  was  desirous  of  determining  tl 
luu.ir  figures;  this  was  at  all  times  a  gi 
and  bad  exercised  the  talents  of  philosoj 
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The  first  method  which  the  ancients  made  use  of  for  this 
purpose  was  the  method  of  exhaustions :  an  example  of  the 
use  of  this  method  is  given  by  Euclid  in  the  second  proposi- 
tion of  his  twelfth  book,  wnere  be  compares  the  circle  and 
square,  and  proves  that  any  two  circles  are  to  each  other 
as  the  squares  on  their  diameters :  the  same  method  was 
also  made  use  of  by  Archimedes  in  determining  the  quadra- 
ture of  the  parabola.  The  argument  here  made  use  of  is 
called  reductio  ad  absurdum,  which,  though  strictly  logical, 
is  often  tedious,  because  every  proposition  must  be  divided 
into  two  cases,  in  one  of  which  it  must  be  shown  that  the 
former  of  the  two  quantities  to  be  compared  is  not  greater 
than  the  latter ;  in  the  other,  that  it  is  not  less.  It  was 
with  a  view  of  shortening  this  mode  of  reasoning,  that  Ca- 
valerius  invented  the  method  of  indivisibles :  in  this  method, 
every  line  is  supposed  to  be  made  up  of  a  number  of  other 
lines  whose  lengths  are  indefinitely  short,  and  every  curvi- 
linear figure  is  considered  as  a  polygon  of  an  indefinite 
number  of  6ides: — these  principles  were  in  many  cases 
extremely  easy  and  convenient,  and  produced  true  results; 
they,  however,  often  led  their  followers  into  perplexities, 
and  sometimes  into  error. 

It  was  to  avoid  the  tediousness  of  the  method  of  ex- 
haustions, and  the  errors  in  the  method  of  indivisibles,  that 
Newton  invented  his  method  of  prime  and  ultimate  ratios ; 
the  principles  of  which  he  laid  down  in  the  first  lemma  of 
the  Principia,  as  observed  above.  Several  eminent  mathema- 
ticians have  endeavoured  to  demonstrate  Newton's  lemma: 
it  however  certainly  admits  of  no  direct  proof;  it  is  itself  a 
definition,  and  requires  only  to  be  illustrated,  or  explained. 

By  introducing  the  doctrine  of  motion  into  geometry, 
much  has  been  effected.  Newton  employed  his  method 
of  prime  and  ultimate  ratios  to  the  quadrature  of  all  kinds 
of  spaces,  by  supposing  one  or  more  of  the  sides  of  the 
figure  to  be  in  motion,  and  to  generate  those  figures  by  the 
motion  of  their  extreme  points.  The  application  to  right- 
lined  figures  was  natural  and  easy;  and  to  apply  it  to  a 
square,  we  will  suppose  that  the  square  is  generated  by  the 
motion  of  two  right  lines  perpendicular  to  each  other,  and 
that  move  parallel  to  two  other  right  lines  placed  at  right 
angles. 

Let  x  denote  the  length  of  each  side  at  any  given  posi- 
tion of  those  lines,  and  let  i  be  the  increase,  in  the  length 
of  each  side,  caused  hy  the  motion  of  the  two  moveable 
sides;  then,  x+i  will  be  the  length  of  each  side  so  in- 
creased, 


1 30  On  prime  and  ultimate  Sat 

creased i  and  the  fluxion  of  the  area  is 
is  =  2*f  i-*\  Now  in  order  that  we 
without  affecting  the  result  of  the  operati 

pose  that  i  is  a  quantity  less  than  any  a: 
it  is  only  in  a  nascent  state:  according  1< 
the  error,  by  neglecting  x1,  will  be  exl 
will  no  way  affect  the  fiuxionary  increi 
hut,  except  x  vanishes,  and  that  woul 
fluxion*!  increase  altogether,  we  are  oblige 
that  the  result  is  not  strictly  and  logically 
Again,  let  x  and  u  denote  the  sides  of 
hy  the  motion  of  those  sides,  let  them 
y+y;  th™  ■*■'- *••-*■"  of  the  area  of  l 
he  (.r+/'  <y,  or  =  xy+Jy+n 

ilierect  be  neglected,  i  and 

finitely  .  nascent  stale j  butt 

is  comb  however  Hiding  it  m 

will  not  «•  I  geometrically  true. 

do  not  p'  s  which  are  exactly 

nbsen  give  us  approxiinatic 

the   tr  in  any  assignable  q 

small,  .-,  may  be  esteemed  aa 

to  thel.  conclusion.     To  procc 

he  oft  pphcatiou  of  those  pi 

linear  i  in  every  book  of  flux 

been  giv  may  probably  be  of  som 

as   it  m  <f  serve  to  elucidate  th 

science,  .  . —  been  the  instrument  b) 

the  improvements  in  philosophy  have 
'  .'Jit.  The  principle  of  such  a  science  01 
li'i-hi'd  upnrt  a  sure  foundation  ;  and  shoi 
-.ml  he  of  any  use  in  removing  the  cavil 
mi  lc  against  tlie  fluxionary  calculus,  a  sci 
tu  philosophy,  and  the  writer  of  this  cf 
iiojic  to  be  excused  for  endeavouring  to  i 
ihuig  towards  elucidating  the  elements  ol 
h'l  but  too  nmcli  neglected  studies. 

I  remain,  sir, 

Your  very  In 
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XXXV.    Comparative  Examination  of  the  Mucous  Acid 

formed  by  the  Action  of  the  Nitric  Acid:   Is/,  on  the 

Gums;  2dly>  on  the  Sugar  of  Milk*    ByM.  Laugjbr*. 

JVL.  Vauquelin  ascertained  by  his  experiments  on  gum 
arabic  and  gum  tragacanth  the  existence  of  a  very  consi- 
derable quantity  of  lime  in  these  substances. 

The  perusal  of  his  experiments  suggested  the  following 
reflections : — 

1.  What  becomes  of  the  lime  contained  in  the^e  gums 
when  we  treat  them  by  the  nitric  acid,  with  the  view  of 
procuring  mucous  acid  ? 

3.  Is  it  not  combined  with  the  oxalic  acid  which  is 
formed  almost  at  the  same  time  with  the  mucous  acid  ? 

3.  The  oxalate  of  lime  being  more  insoluble  in  water' 
than  the  mucous  acid,  is  it  not  precipitated  with  this  acid, 
when  we  wash  the  residue  after  the  operation  ?  and  does  it 
not  alter  in  a  sensible  manner  its  properties? 

4*  What  ought  to  be  the  means  of  ascertaining  the  pre- 
sence of  the  oxalate  of  lime  in  the  mucous  acid  obtained 
from  the  gums,  and  of  separating  this  calcareous  salt  from 
the  acid  whose  purity  it  injures  ? 

With  a  view  to  resolve  these  questions,  I  undertook  the 
following  experiments : 

I  digested  with  eight  parts  (480  grammes)  of  pure  nitrie 
acid  at  360°  one  part  (60  grammes)  of  gum  tragacanth ; 
I  heated  the  mixture  until  it  was  reduced  iuto  a  honey-like 
substance,  and  I  added  a  sufficient  Quantity  of  water* 

The  latter  would  not  dissolve  a  white  pulverulent  matter, 
which  I  gathered  on  a  filter,  and  which  when  dried  in  the 
air  weighed  9  grammes  and  a  half,  and  this  was  mucous 
acid.  The  liquor  containing  the  soluble  portion  of  the 
mixture  was  of  a  yellow  colour.  I  evaporated  it,  and  did 
not  take  it  from  the  fire  until  I  saw  it  covered  with  a  slight 
pellicle  which  was  formed  at  its  surface  :  by  and  by,  upon 
cooling,  the  liquor  deposited  a  great  quantity  of  crystals, 
some  in  lamins,  others  in  needles  very  well  defined  as 
oxalic  acid.  With  the  view  of  separating  this  last  acid 
from  the  mucous  acid,  I  poured  upon  the  mixture  alcohol 
at  40°,  which  dissolved  the  oxalic  acid  without  touching  the 
mucous  acid  which  I  collected  on  a  filter.  The  second 
portion  of  mucous  acid  weighed  two  grammes  0*10.  The 
alcoholic  solution  furnished,  on  a  gentle  evaporation,  a  co- 

•  Amulet  dt  Chtmit,  tome  lzxii.  p.  81. 

loured 
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Inured  mass,  which  1  redissnlved  in  watei 
tain  whiter  and  purer  crystals. 

The  mother  waters  of  this  second  po 
acid  and  of  oxalic  acid,  contained  a  mixt 
malic  acids,  which  I  separated  from  each 
which  I  shall  not  detail,  because  they  wou 
from  the  principal  object  of  my  experimet 

The  6rst  portion  of  mucous  acid  w 
weighed  nine  grammes  and  a  half,  it  was  v 
dried  it  had  the  grumous  appearance  cf  8 
■  he  substance  which  I  employed  in  my  e) 
jeeted  the  second  portion,  beouse  it  diJ  i 
the  sain :'" 
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posited.  This*ediment,  not  so  white  as  the  first  calcareous 
salt,  and  in  coarser  powder,  was  dissolved  with  great  effer- 
vescence in  the  nitric  acid.  Its  solution,  which  was  of  a 
sharp  pungent  taste,  was  not  precipitated  by  ammonia  itself, 
but  very  abundantly  by  the  oxalate  of  ammonia. 

The  liquor  which  floated  above  this  carbonate  of  lime, 
and  which  contained  an  excess  of  carbonate  of  potash,  was 
supersaturated  by  the  acetic  acid  and  evaporated  to  dryness ; 
the  residue  was  treated  by  alcohol,  in  order  to  neparate  the 
acetate  of  potash  from  the  oxalate  of  the  same  base  which 
is  not  soluble  in  this  liquid;  The  mixture  when  heated  for 
a  few  moments  was  thrown  on  a  filter,  where  the  oxalate  of 
lime  remained,  whereas  the  alkaline  acetate  passed  through 
with  the  alcohol. 

The  portion  insoluble  in  this  liquid  was  dissolved  in  di- 
stilled water :  a  drop  of  this  solution  mixed  with  half  a 
spoonful  of  lime  water,  formed  in  it  a  pulverulent  precipitate, 
evidently  oxalate  of  lime;  and  the  same  solution  furnished 
by  evaporation  crystals  of  oxalate  of  potash. 

The  experiments  which  I  have  described,  cannot  leave 
any  doubt  as  to  the  nature  of  the  calcareous  salt,  the  pre- 
sence of  which  alters  the  purity  of  the  mucous  acid  ob- 
tained from  gum  tragacanth. 

The  same  experiments  repeated  on  gum  arabic,  and  on 
that  which  is  known  in  commerce  by  the  name  of  gum  of 
Bassorah,  which  is  insoluble  in  water,  furnished  me  with 
nearly  the  same  results. 

I  observed,  that  in  proportion  as  the  mucous  acid  lost  by 
the  nitric  acid  the  oxalate  of  lime  which  rendered  it  impure, 
it  assumed  a  more  flaky  appearance. 

Scheele,  to  whom  we  owe  the  discovery,  at  first  called  it 
saccho-lactic  acid,  because  he  obtained  it  by  treating  the 
sugar  of  milk  with  nitric  acid.  This  denomination  ceased 
to  be  convenient,  the  moment  it  was  proved  that  it  might 
be  procured  from  the  gums  by  a  similar  process ;  and  this 
induced  M.  Fourcroy  to  substitute  the  appellation  of  mu- 
cous acid  for  that  of  saccho-lactic  acid. 

But  is  the  mucous  acid  furnished  by  the  sugar  of  milk, 
perfectly  similar  to  that  which  we  obtain  from  the  gums? 
Is  it  altered  like  the* latter  by  containing  a  remarkable 
quantity  of  oxalate  of  lime ;  or  rather  does  it  contain  but 
the  smallest  quantity  of  this  calcareous  salt;  or,  finally,  is  it 
totally  deprived  of  it  ?  It  appeared  to  me  to  be  interesting 
to  find  out  a  solution  for  these  questions,  and  I  set  about 
applying  the  process  just  described  to  the  mucous  acid  fur- 
nished by  the  «ugar  of  milk. 
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I  took,  in  consequence,  one  pan  of  su 
1  boiled  with  eight  parts  of  mtri-c  acid  of 
with  the  foregoing.  I  separated  by  d* 
portion*  of  mucous  acid  which  were  fo 
to  the  residue  a  new  quantity  of  nitric 
portion  of  mucous  acid  was  deposited,  \ 
with  the  tirst  Rata  a  total  weight  of  twefs 
li  fill  part  of  the  sugar  of  milk  submitted 
1  remarked  that,  after  washing,  this 
luted  in  water,  had  an  appearance  equalh 
the  g;uui  when  it  was  deprived  of  its  o 
Hie  weak  acid.  This  remark  inclined 
this  ac" '  '    purer  than  that  of  t 

opiii"*  icd  by  the  nitric  a 

I  not  take  up  from  it 
ic,  after  a  long  conti 
t  take  the  slightest  e 

s,  what  leave?  no  d( 
feet  ocous  acid  of  the  sit] 

eirc.  easily  and  entirely  d 

nak  solubility  m  boiling 

it  en  purity  than  the  mm 

ever  r  has  been  pitrilied  b 

men  the  latter,  well   fn 

lime,  ,  when  it  is  boiled  with 

insoli  natter  forming   the  O1 

whici         :»  i  gray  horny  semitransp 

ill  appearance  10  the  mucous  substance  ' 
molecules  of  animal  concretions,  altf 
i  m]s  it  dues  not  furnish  the  ammoniac 
o !  animal  compounds,  and  which  furni 
c/'wnale  of  lime.     The  too  small  qu 

! ed  of  it  did  not  admit  of  my  making 

u.mld  have  thrown  more  light  on  them 

From  the  facts  detailed" in  this  men 
ihe  following  consequences : 

I.  There  exists  a  verv  remarkable  did 
iinicnus  acid  procured  from  gums,  and 
i;iin  from  the  sugar  of  milk  by  the  actioi 

•i.  This  difference  consists  in  the  (ii 
;''.iercd  by  the  mixture  of  a  quantity  of 
proportion  to  that  of  the  earth  which 
whereas  the  mucous  acid  of  the  sugai 
ot'vr  the  slightest  trace  of  this  calcare 
perfectly  pure. 


formed  by  ike  Jetton  if  ike  Nitric  Add.  *gb 

$.  We  may  procure  the  mucous  acid  from  the  gum  in 
the  stme  state  of  purity,  by  a  very  simple  process,  which 
consists:  1st,  in  taking  from  it,  by  successive  digestions  in 
very  weak  nitric  acid,  the  whole  of  the  oxalate  of  lime 
which  it  contains :  2d,  in  boiling  it  in  *ater,  which  dis- 
solves it  without  dissolving  the  flaky  matter  which  the  ni- 
tric acid  does  not  take  up. 

4.  When  thus  deprived  of  substances  foreign  to  its  na- 
ture, the  mucous  acid  of  gum  is  entirely  similar  to  that  of 
the  sugar  of  milk,  enjoys  all  the  properties  which  charac- 
terize this  acid,  and  maybe  employed  with  [the  same  advan- 
tage in  the  most  delicate  experiments  which  require  that 
this  acid  should  be  of  a  perfect  purity. 

I  am  convinced  that  there  is  a  circumstance  in  which 
the  mucous  acid  obtained  from  gum  is  mixed  with  mucite 
of  time,  instead  of  the  oxalate  which  I  have  mentioned. 
This  happens  when  we  substitute  in  the  preparation  of  the 
mucous  acid,  the  nitric  acid  diluted  in  water,  instead  of  the 
concentrated  nitric  acid,  and  consequently  when  we  con- 
duct the  operation  slowly  instead  of  hastily.  It  is  easy  to 
ascertain  the  difference  of  the  results  which  we  obtain. 

If  we  employ  the  weak  acid,  the  mucous  acid  is  at  first 
produced  alone,  and  it  is  precipitated,  carrying  with  it  the 
lime,  with  which  it  forms  a  salt  nearly  insoluble,  and  we 
may  separate  it  from  the  mixture  before  the  formation  of 
the  oxalic  acid,  which  requires  the  concentration  of  the 
acid.  If,  on  the  contrary,  we  make  use  of  concentrated 
nitric  acid,  the  formation  of  the  two  acids,  although  always 
successive,  is  very  thick  ;  and  we  may  easily  conceive  that 
in  this  case  the  oxalic  acid,  as  soon  as  it  is  formed,  seizes 
the  lime,  in  virtue  of  the  more  powerful  affinity  which  it 
exercises  on  this  earth. 

I  shall  add  another  fact  which  led  me  to  recognise  a 
singular  property  in  mucous  acid,  which  I  intend  to  ex- 
amine more  in  detail  than  I  am  able  to  do  at  present. 

When  we  gently  evaporate  to  dryness  the  solution  of 
pure  mucous  acid  made  in  boiling  water,  without  separat- 
ing the  crystalline  sediment  which  is  formed  during  eva- 
poration, we  observe  that  the  moment  there  rs  no  more 
liquid,  the  crystals  become  yellow,  then  brown,  and  are 
converted  into  a  viscous  tenacious- like  matter,  which  un- 
dergoes a  kind  of  fusion,  and  becomes  very  hard  on  cooling. 
The  mucous  acid  which  has  undergone  this  change,  has  a 
much  more  acid  taste  than  usual ;  it  is  infinitely  more 
soluble  in  water,— has  become  entirely  soluble  in  alcohol, 
and  has  therefore  changed  its  properties  uv  part*    I  thought- 

N*  at 
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at  first  lhat  I  had  thus  produced  the  c 
mucoin  acid  either  into  malic  acid  or  tar 
the  experiments  which  I  made  to  verity 
not  vet  appear  sufficient  to  permit  me  to  v 
on  the  nature  of  the  change  which  iake( 
periment  which  1  have  described. 


XXXVI.  On  the  Prussia  and  Prttssous 
R.  Porkett,  Junior,  oftlie  T 

I^onsiderable  differences  of  opinion 

most  --'-' '  -l lists  respecting  the  c 

pruss  [Treeing  with  Fourcrc 

that  ;  its  component  part 

Eer  ,  who  dispute  its  pres 

in  In.  prussiates,  asserts,  ' 

tact  xygeu  to  make  a  par 

thai  Down  affinities  of  it 

add  riBianccs  under  whii 

cart  ^hl  that  it  does,"     ' 

op'u  ut  of  some  decisive  e: 

ma\  .lor  ever  at  rest  ;  : 

am  am  induced  to  ih'u 

scri, 

Si  I  proposed  to  myst 

a  mi  iig   a  triple  prussia 

pure  ould  be  free  from 

whicl.  ......  ,, .™  in  general  use  are  si 

ktg  on  the  means  most  likely  to  attain  il 
i  '  me,  that  I  should  succeed  if  1  decom 
ir.'ii  by  double  elective  attraction  rath 
i  mplmine,  instead  of  a  pure  potash,  th 
h  nation  with  a  substance  uniting  the 
litvwhen  combined  with  potash,  st 
■  .vide  of  iron,  and  insolubility  when  in 
The  only  substances  1  could  think  of  ; 
iMjiiisUc  properties  were  the  succinic  ac 
[he  high  price  of  (Iil  former  precluded 
ji.isc,  I  determined  to  employ  the  latte 
di:l'  ounce  of  dry  sulphuret  of  potash,  a: 
K  iif  of  the  best  prussian  blue,  previous 
;i  uvdered,  and  put  them  into  a  Floret) 
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filled  with  distilled  water;  a  disengagement  of  sulphuretted 
hydrogen,  of  ammonia,  and  of  caloric  immediately  took 
place.  The  materials  were  boiled  slowly  together  for  three 
hours,  occasionally  replacing  the  water  which  evaporated. 
The  whole  was 'then  thrown  on  a  filter;  what  remained  on 
the  filter  was  black,  and  consisted  of  sulphuret  of  iron  and 
undecomposed  prussiate  of  iron.  The  liquid  that  passed 
through,  I  found  on  trial  to  consist  of  triple  prussiate  of 
potash,  and  hydroguretted  sulphuret  of  potash.  In  order  to 
complete  the  decomposition  of  the  latter,  I  boiled  the  liquid 
again,  for  the  same  time  as  before,  with  another  half  ounce 
of  prussian  blue,  and  when  cold  filtered  it.  The  filtered 
liquid  (A)  was  now  nearly  colourless,  and  free  from  hydro- 
guretted sulphuret.  On  pouring  a  little  of  it  into  a  solu- 
tion of  oxy-sulphate  of  iron,  I  was  very  much  surprised  to 
find  that  solution  changed  to  a  deep  blood- red  colour, 
without  any  precipitate  ensuing,  instead  of  forming  with 
it  a  precipitate  of  blue  prussiate  of  iron.  So  unex- 
pected a  phenomenon  determined  me  to  undertake  an  ex- 
amination of  this  liquid ;  with  this  view  1  subjected  it  to 
the  action  of  the  chemical  agents  mentioned  in  the  follow- 
ing table. 

Table  I.  with  Liquid  A. 


Chemical  Agents. 

Paper  stained  withl 
turmeric f 

Paper  stained  with  \ 
litmus j 

Potash 

Lime 

Diluted  sulphuric  acid 


Nitric  acid  (pure)  • . 

Oxy- muriatic  acid  . . 
Muriatic  acid  (pure) 
Muriate  barytes .... 
Tincture  of  galls  . . . 

Nitro-muriate  platinal 


Effects. 


No  change  of  colour. 


Do. 


Do. 


{No   disengagement   of  ammonia, 
not  any  apparent  change. 
Do.  Do. 

{An  expulsion  of  sulphurous  acid ; 
the     liquid     becomes     slightly 
opalescent. 
The  acid  assumes  a  red  colour,  but 

this  effect  is  not  permanent. 
This  acid  loses  its  smell. 
No  change. 
A  white  precipitate.   . 
No  change. 
f  A   heavy   brilliant   ochre,  yellow 
\     precipitate. 

N  3  Muriate 


{ 


russom 
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Chemical  Agents. 

Muriate  gold 

Nitrate  silver 

Sulphate  silver. .... 
0.\-y-  nit  rate  mercury 
Oxy-nitrate  lead  .. . 

Su persulphate  copper 
Muriate  bismuth  . 
Sulphate  iron. . . . 

Oxy-sa!phate  iron 


Dark  olive  brow 

"A   precipitate  a 

quickly  passir 

_      and  lastly  to  I 

A    dull    white 
[      precipitate. 

A  white  precipi1 

A  white  precipi' 

A  dull  white  pr. 

No  precipitate. 

No  change. 
i  The  solution  a  is 
red  colour. 


The  effects  of  the  sulphuric  acid  ai 
b.uytes  clearly  proved  the  existence  of 
in  the  liquid,  while  that  of  the  oxy-Sul: 
cited  the  presence  of  some  other  prin 
liquid  was  indebted  for  its  peculiar  char 
non  of  this  principle  in  a  pure  state 
necessary  preliminary  operation  to  its  ' 
a  few  trials  I  succeeded  in  effecting  thi 
following  is  the  process  I  employed. 

The  liquid  was  evaporated  by  a  gent 
upon  the  saline  residuum  alcohol  was  po 
i  i  extract  anv  thing:  bv  this  means  ih 
phi  j  and  sulphate  of  potash  was  left  htl 
Ii.il  when  filtered  held  in  solution  that  p. 
the  red  lingcing  propenv  with  solutions 
liol  was  now  got  rid  of  by  distillation,  a 
io  ihe  retort  was  redissolvtd  in  naier. 
gave  the  following  results  with  the  dif 
lutions. 


Table  II. 


i*  Liquid 


r\   pn 

Nnro-muriaie  platina<      Tal: 
X    lily 
.,    ■  ,        , ,  i  (  Light  oliv- 

Muriate  sola \  i      fc  ,       ■ 

6  L     reduced. 


Table  I.  but 

and  Ion! 

pre 


tolie  Prutsic  muff  Pntssotts  Aadu 
,  Table  II. — (Continued.) 


Effect,. 

TA  grayish  white  precipitate,  not 
\     changing  colour. 

A  clear  white  precipitate. 

AW™** 

A  copioui  white  precipitate. 

■  mercury  . 

A  white  precip.  in  small  quantity. 

No  precipitate. 

K  lead  . . , . 

No  precipitate. 

■b  lead . . . . 

No  precipitate. 

muriate  lead 

A  slight  while  precipitate. 

Ififtate  copper 

A  dull  white  precipitate. 

No  precipitate. 

No  precipitate. 

No  change. 
Same  as  Table  F. 

phaie  iron  . . . 

■Hi  man-  "1 

/The  crimaon    colour  disappears; 
\      no  precipitate. 

No  change. 

.  iri  He  cobali  . 

No  precipitate. 

No  change. 

i  necessary  lo  remark,  that  in  the  preceding  tabic,  as 

■  in  Table  I,  several  of  the  nitrate*  anil  muriates  wire 

f  reddened,  though  uot  in  a  degree  lo  be  compared 

"eoxy-sulphate  or  iron.     I  have  not  noticed  tins  in 

.  because  I  am  not  certain  whether  this  effect  was 

g  to  a  minute  portion  of  oxide  of  iron  which  might 

a  introduced  into  those  solutions  by  the  acids  ein- 

i  make  them,  a<i  both  the  nitric  and  nutria  lie  acid* 

rca  generally  contain  some ;  an  excels  of  nitric 

,  even  if  pure,  might  also  cause  this  effect,  as  Table  I. 

;ice  us.     The  solutions   with  which  this  erTcct 

i  me  were  those  of  bismuth,  silver,  mercury, 
,  gold,  and  platina. 
I  liquid  B  is  not  altered  by  exposure  to  the  air. 
Ita  effect  on  oxv-sulphalfe  of  iron  is  the  same,  whether 
'  ihate  it  neutral,  or  contains  an  excess  ut  acid,  or  is 
attd  with  carbonate  of  ammonia, 
ki  I  phone  acid  destroys  the  colour  produced  on  oxv-suN 
1  abate  of  iron,  provided  the  three  liquid-  are  in  a  concen- 
trated state.     If  then:  is  much  water  present,  no  cluuige 
uues. 
Having  ot4aand  the  tingeing  principle  B,  separate  from 


tingemj 
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the  other  Baits  with  which  it  was  cotili 
myself  to  what  were  its  formation  and  lh< 
appearance  of  Ihe  prussic  acid,  during  ll)E 
owing)  I  could  imagine  but  five  causes 
likely  to  have  been  efficient,  concerning 
made  a  question  to  be  resolved  hy  expem 

Question  I-  Was  it  owing  to  the  com 
ihe  oxide  of  iron  from  the  triple  gf  pi 
phur,  and  the  subsequent  decomposition  ■ 
siate  by  the  heat  of  ebullition  long  contit 

Question  II.    Was  it  owing  to  the 


phiTri,..*  „;a  „~,h.„.. 

sd? 

& 

s  it  owing  to  the  act 

Kl 

is  it  owing  to  a  ci 
nd  sulphur? 

prim 

0"- 

»   it  owing  to  the  de 

ptuw 

liydroguretied  sulphi 

tend 

<t  question,  it  is  on! 
afiorded  hy  !ong-cc 

the 

'  of  potash.     I  shall 

a! 

1 

led  by  professor  Proi 

:e  of  ammonia,  car 

and 

ssiate  that  escapes  dt 

aft* 

;essive  distillations: 

no  i 

the  products  of  ihi 

the 

had  the  latter  conti 

e  changed  turmeric 

ii  contained  carbona 

le  of  ammonia,  it  n 

Mine,  and  likewise  have  given  out  amrr 
potash  and  lime  were  added  ;  it  must  als 
[lie  solution  of  copper;  and  had  it  con 
[■(Hash,  it  must  have  produced  prussiate  < 
in  the  green  sulphate  of  that  metal :  it  \ 
luring  to  Table  I.  that  none  of  these  effei 
Were  further  evidence  necessary  of  the  < 
two  liquids,  it  might  he  mentioned  ih; 
pinned  alcohol  on  the  saline  residuum  o 
the  prussiale,  which  tonk  up  a  part  th: 
[lrnssiatc  of  f.ota-h  :  had  any  of  the  tin 
pivscnt.  the  alcohol  must  have  dissolved 
it  could  not  have  escaped  his  observation, 
fore,  ample  grounds  tor  negativing  the  fit 
In  order  to  answer  ihe  second  questv 
phunjus  acid  gas  for  a  long  time  through 
pie  prussiate  of  potash;   the  prussic  acid 
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sulphite  of  potash  formed ;  but  this  sulphite  was  not  mixed 
with  any  tingeing  salt.    On  the  supposition  that  the  disap- 

Eearance  of  the  prussic  acid,  in  the  liquid  A,  might  have 
een  owing  to  its  having  been  expelled  entirely  by  the  sul- 
phurous acid,  and  that  the  tingeing  liquid  resulted  from  the 
mutual  action  of  the  other  principles,  namely,  the  oxide  of 
iron  and  hydroguretted  sulphuret  of  potash ;  1  subjected  a 
mixture  of  these  materials  to  long  boiling,  but  could  not  by 
this  means  produce  a  liquid  that  tinted  oxy-sulphate  of  iron 
red.  Sulphurous  acid  gas,  passed  through  water  in  which 
prussian  blue  was  diffused,  did  not  in  the  least  affect  that 
compound.  These  experiments  completely  refute  the  opi- 
nion on  which  the  second  question  was  grounded. 

To  enable  me  to  reply  to  the  third  question,  I  passed  sul- 
phuretted hydrogen  gas  for  several  hours  through  a  solu- 
tion of  triple  prussiate  of  potash,  on  which  it  was  found  to 
have  no  effect. 

We  shall  be  little  disposed  to  allow  that  there  is  any 
foundation  for  the  fourth  question,  when  we  consider  the 
circumstances  of  the  last  mentioned  experiment,  in  which 
sulphur  in  the  state  of  the  most  minute  division  was  of- 
fered to  the  triple  prussiate,  without  any  combination  en- 
suing; and  also  when  we  compare  the  effects  of  the  me- 
tallic solutions  in  Table  II;  with  those  which  would  ensue 
with  liquids  containing  sulphur.  But,  if  any  doubt  should 
still  be  entertained  on  this  subject,  the  following  experi- 
ment will  perhaps  remove  it :  Into  a  solution  of  prussiate 
of  mercury  throw  some  pieces  of  phosphuret  of  lime,  the 
oxide  of  mercury  of  this  prussiate  will  thus  be  reduced  and 
separated  from  the  liquid  which  i«  to  be  filtered ;  some  of 
this  liquid  poured  into  carbonate  of  iron  turns  it  red,  the 
red  colour  soon  disappears,  and  a  white  precipitate  begins 
to  form ;  this  white  precipitate  soon  changes  to  green, 
and  if  a  little  nitric  or  oxy-muriatic  acid  be  now  poured 
upon  it,  it  becomes  a  perfect  blue  prussiate  of  iron.  This 
experiment,  in  which  a  liquid  turning  a  solution  -of  iron 
red  was  produced  without  the  employment  of  a  particle  of 
sulphur,  goes  very  far  to  negative  our  fourth  question; 
and  when  considered  in  conjunction  with  the  preceding 
ones,  we  can  hardly  do  otherwise  than  dissent  from  the 
supposition  which  gave  rise  to  that  question. 

But  if  the  expenment  last  adduced  tends  to  refute  the 
fourth  question,  it  very  strongly  supports  the  fifth ;  for  the 
changes  of  colour  observable  were  undoubtedly  owing  to 
successive  stages  of  oxidation  by  the  contact  of  the  atmo- 
sphere.    In  confirmation  of  this  question,  it  may  likewise 

be 
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be  asserted,  that  the  long  boiling  witl 
sulphuret  is  a  powerful  de- oxidating  pre 
■in.]  in  me.  If  it  is  really  tme  that  the  p 
de-oxidated  by  this  process,  you  ought  I 
pose  that  acid  from  the  solution  B  i 
struck  me  very  forcibly;  and  being  a 
last  proof  of  the  irulh  of  my  deductiom 
r .■composition  of  this  acid  by  several 
for  some  time  without  success  i  I  had  a 
particular  satisfaction  of  succeeding 
agency  of  nascent  hyper -oxy  muriatic  \ 
I  err- '— *  — —  *•*-  following; 

A  muriate  of  potash  w 

torn  Over  ihis  some  of 

with  iluted  sulphuric  acit 

heati  then  applied  to  the  I 

and  as  •  lent  action  commei 

uiihd  process  the  prussi 

duet  red  beyond  the  pus 

by  L  blue  prussiate  of  iroi 

to  a  i  and  red  sulphate  o! 

pna  B  produced  at  once, 

the  i:  acid,  a  solution  o 

iron,  acid. 

Hi  reded  in  proving  thai 

cipte  <  was  sub-oxidised  pn 

object  i  that  principle  in  a 

must  reci'ncti  mat  we  have  hitherto  con 
combination  with  potash,  with  which  it 
?  i'f  ;  this  circumstance  gave  me  reason  t 
a  J,  ami  I  therefore  determined  to  attei 
bv  abstracting  it:  base  by  a  stronger  acii 
v.  .1-  i  he  process  1  employed  for  the  puip 

Tltc  liquid  B  was  evaporated  nearly  to 
i ;-j ■  ■  >  a  retort  withdilmed  sulphuric  acid  j; 
a.'.iptcd  to  it,  and  about  two  thirds  of 
i>  ,r  bv  a  gentle  heat ;  what  remained  in 
]■'  lie  of  potash.  1  he  receiver  contained  : 
n  ,  h  a  taint,  sour,  disagreeable  smell, 
U-:e.  This  liquor  1  have  named,  in  coi 
I  i-.ciples  of  the  new  nomenclature,  pru 
■  *  pru.tiiies,  of  which  the  liquid  B  Co 
1.     on.  n.tmelv  the  prussite  of  potash. 

The  effects  "of  the  pr-issous  acid  on  tl 
!  •''  c  solution^,  as  far  as  1  have  tried  theD 
■,  ...Aimj  table. 
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Table  III.  with  Prussous  Acid. 


Chemical  Agents. 


Effects* 


Muriate  lime , 

Muriate  barytes 

Muriate  gold , 

Sulphate  silver...  .1 
Nitrate  silver  ...  .J 
Prussiate  mercury 
Nitrate  mercury 
Oxy-nitrate  mercury. 

Oxy-sulphate  iron  •  • , 

Nitro- muriate  platina 
Nitrate  lead 


•  •  • 


•  •  •  • 


Oxy-nitrate  lead 


•  •  • « 


No  change. 
No  change. 
The  gold  precipitated  metallic. 

Copious  white  precipitates. 

No  change. 

Copious  grayish  white  precipitate. 

Very  slight  precipitate  white, 
f  Solution  turns    blood-red.       No 
\     precipitate. 

No  precipitate. 

No  change. 

Solution  becomes  red,  but  hardly 
any  precipitate  formed,  unless 
heated,  in  which  case  a  copious 
white  precipitate  ensues.  The 
red  colour  disappears,  a  rapid 
action  takes  place  between  the 
two  liquids,  and  some  of  the 
nitric  acid  of  the  solution  is  de- 
composed. 

A  slight  precipitate,  probably  of 
muriate  of  lead. 

Solution  becomes  slightly  turbid. 


{ 


No  precipitates. 


J 


Hy  per-oxyinuriate  lead 

Super-sulphate  copper 
Muriate  bismuth . . 
Nitrate  nickel 

Muriate  tin • 

Nitrate  cobalt }> 

Sulphate  iron I 

Sulphate  manganese  | 
Sulphate  zinc . . . 

I  cannot  conclude  this  part  of  my  memoir  without  giv- 
ing a  more  simple  and  expeditious  process  for  preparing 
prussite  of  potash,  than  that  which  I  at  first  discovered. 
It  is  the  following : 

Pour  a  solution  of  prussiate  of  mercury  into  hydrogu- 
rettcd  sulphuret  of  potash,  till  the  mutual  decomposition 
of  the  two  liquids  is  completed  ;  prussite  of  potash  is  in- 
stantly formed,  and  may  be  separated  by  filtration  from  the 
solid  combination  of  the  sulphur  and  mercury. 

I  wish 
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I  wish  also  to  observe,  that  the  pror 
blue  I  have  mentioned  for  boiling  will 
much  larger  than  is  necessary,  as  I  have 
obtaining  prussite  of  potash  when  the  pre 
blue  was  only  equal  to  that  of  the  sulphui 
with  the  latter  in  two  distinct  and  eqi 
prussile  of  potash  thus  obtained  is,  howi 
much  larger  quantity  of  hydroguretted  su 
i  greater  portion  of  prussian  blue  is  empl 
Whether  the  prussous  acid  can  be  a| 
lime  and  future  experiments  must  decide. 
to  be  ■  "—■  •»-J;™* -  icst  of  silver  and  of 
Tl  erimeuts,  by  provir 

oxyg  id,  give  it  a  strongei 

fore  ing  placed  among  rh 

Tb-  tl   possessing  strong 

curious,  though  not , 
gen  in  diminishing 
■rtain  fixed  pro porno 
.alrtgmis  to  the  oxy-ti 
einpt  which  gave  risi 
that  01  this  memoir,  I  ' 

that  d  in  producing  pure 

poll  the  process  before  I' 

prodi  !  ensued,    and  by  eul 

lion  i  rom  sulphates  and  su 

of  bi  Iphur  by  act-late  of  I 

fr  im  nit  «....-...  ^i  jiotash  thus  formed  b 
,:t  on  account  of  the  complication  of  ihi 
talc  to  recommend  it  for  general  use. 

I'.i.Kr,  London,  April  21,  1S09.  ROBERT 

I'.S. — It  is  essential  to  the  success  of  l! 
■Aiiit-hthe  prussic  acid  is  regenerated  from 
iv.-eenthy  per-oxygenized  muriatic  acid, 
,;.  ,i  remaining  in  the  liquid,  after  the  oxv 

•  '.    Lilil  be  neutralized  by  an  alkali  previous 
tb.   solution  of  iron,  which  should  like1 

Mjy  8, 1809.  P.OBERT 
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XXXVII.   Memoir  on  the  Muriate  of  Tin.    By  M.  Be- 
rard,  Ex- Professor  of  Chemistry  in  Monlpeuier. 

JL  hb  preparation  on  a  large  scale  of  muriate  of  tin  has  fur- 
nished me  with  the  opportunity  of  observing  some  interest- 
ing facts.  They  will  serve  as  appendages  to  those  uhich 
have  been  described  by  various  writers,  and  perhaps  may 
tend  to  accelerate  the  discovery  of  an  uniform  and  certain 
method  of  preparing  and  using  the  composition  for  dyeing 
scarlet 9  which  is  a  kind  of  salt  of  tin. 

The  solution  of  tin  by  the  muriatic  acid,  as  described  by 
various  authors,  and  as  practised  by  Baume,  is  operated 
by  pouring  on  one  part  of  the  metal  in  a  state  of  very  mi- 
nute division,  four  parts  of  common  muriatic  acid,  and  as- 
sisting the  chemical  action  by  the  heat  of  a  saild-bath.  The 
water,  which  serves  as  a  vehicle  to  the  acid,  is  decomposed, 
the  oxygen  oxidizes  the  metal,  which  is  then  combined  with 
the  acid)  while  the  hydrogen  is  liberated  in  the  gaseous  state, 
carrying  off  with  it  some  particles  of  the  metal  employed, 
which  render  it  very  fetid.  But  the  action  is  slow,  and  the 
solution  is  effected  in  an  imperfect  manner,  I  observed 
that  a  very  great  part  of  the  acid  employed  was  evaporated 
and  lost ;  and  that  if  we  wished  to  operate  the  entire  solu- 
tion of  the  metal,  we  must  not  oi.ly  add  acid  in  the  place  of 
that  which  was  evaporated,  but  also  keep  up  the  action  by 
heat  for  several  days.  I  tried  to  perform  this  operation  in 
the  cold  way,  and  two  months  were  insufficient.  Bayer  and 
Charlard,  in  their  inquiries  upon  tin,  employed  six  months 
in  the  operation. 

M.  Chaptal  assists  the  chemical  action  between  the  mu- 
riatic acid  and  the  tin,  by  placing,  when  he  has  prepared  this 
acid,  the  metal  in  the  vessels  ofWoolf's  apparatus,  in  which 
was  the  water  which  ought  to  receive  the  vapours.  The 
heat  which  is  extricated  produces  the  best  effect,  and  the 
action  becomes  very  brisk  towards  the  end  of  the  operation. 
But  this  ingenious  contrivance  still  leaves  something  to  be 
desired,  in  so  far  as  the  acid  only  dissolves  the  fourth  of  its 
weight  of  tin,  and  we  must  terminate  the  solution  by  other 
means. 

We  may  operate  the  solution  of  tin  still  better  by  receiv- 
ing into  a  large  receiver,  in  which  we  have  introduced  a  suf- 
ficient quantity  of  the  metal  jn  minute  division,  the  vapours 
of  muriatic  acid,  which  are  liberated  from  a  mixture  of  mu- 
riate of  soda  in  powder  and  of  sulphuric  acid  weakened  to 
the  40th  degree  of  Baum6's  areometer.     On  operating  a 

simple 
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simple  distillation  in  this  manner,  the  va 
acid  are  very  easily  condensed  andcombii 

IF  we  direct  vapuurs  of  oxygenized  m 
vessel  containing  tin  and  common  mur 
lulion  takes  place  perfectly,  and  in  a  shor 
at  £0°  then  takes  up  one  third  oF  its  weig 

I  tried  various  mixtures  of  muriatic  ac 
From  one-sixth  pad  of  the  latter  up  to 
them  acted  on  the  tin  with  extreme  heat 
substance*  being  forcibly  ejected  from  the 
of  nitric  acid,  or  the  aqua  forUs  of  con 
Baume-'a  areometer,  and  twelve  parts  of  < 
acid,  n'  en°_  form  *  mixture  very  Well  at 
luliot  is  thereby   operated 

time.  i  mixed  takes  up  aboi 

wiigl  solution  extends  to  t 

I  I  action  of  the  muriat 

oF  th,  ■,  alternately  concur  n 

small  ting  its  solution,  and 

pletch  pose  I  filled  a  large  < 

the  ti  t  with  muriatic  acid 

houri  the  acid  into  another 

aire*  ie  35th  degree.  The  t 

the  l  in  contact  with  the  ; 

absoi  teric  oxygen  gas,  an  • 

loric,  le  metai  very  hot,  am 

when  ;  saucer  is  speedily  e: 

soon  (  an  to  cool,  I  replaced 

acted  wi      ,.a — r,  and  in  a  short  tini 

3 y\  I  withdrew  it  again,  in  order  to  give 
air  in  the  tin,  and  1  replaced  it  in  the  samt 
mijiht  once  more  act.  I  repeated  this  ope 
u>  i;;iii:  until  the  action  ceased.  In  two  d; 
w  ,i-  at  45°,  which  it  would  attain  even  in  oi 
p'uvtd  a  series  of  saucers  filled  with  tin:  wl 
u|v  ii  some  of  the  vcsstls,  the  air  acts  on  tl 
emipud. 

,  ot  tin,  when  n 
ipei/dily  with  oxygen  gas  from  ihe  atmosp 
IV Ik- tier,  Guvum  Morveau,  and  other  celt 
havt  observed.  It  is  sufficient  to  turn  upsi 
gLss  full  of  atmospheric  air,  on  a  capsule 
whIi  this  liquor,  in  order  to  see  the  latter  ; 
bell-glass  until  a^l  the  oxygen  be  absorbed. 
is  still  more  rapid,  and  Leeomes  almost  total 
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when  the  bell-glass  is  filled  with  pure  oxygen  gas.  In  order 
to  facilitate  the  combination  of  the  oxygen  gas  with  this  re* 
cent  solution,  I  made  to  pass  through  it  a  great  quantity  of 
atmospheric  air,  by  means  of  a  pair  of  bellows,  the  pipe  of 
which  goes  to  the  bottom  of  the  liquor.  When  it  is  not; 
sufficiently  saturated  with  tin,  it  takes  a  new  portion  of  it 
in  proportion  as  it  absorbs  the  oxygen  from  the  atmosphere. 

The  oxygenated  muriatic  acid  gas  is  absorbed  by  this  so- 
lution with^reat  energy,  as  Pelletier  has  very  aptly  observed. 
He  had  even  proposed  the  solution  thus  saturated  with  ox- 
ygeuized  muriatic  acid  gas  for  dyeing  scarlet  I  requested  se- 
veral artists  to  try  it,  but  none  of  them  adopted  it.  It  should 
seem  that  the  combination  of  atmospheric  oxygen  gives  it 
nearly  the  same  properties  with  those  of  oxygenized  muri- 
atic acid  gas.  When  it  has  absorbed  much  of  the  oxyge- 
nized muriatic  acid  gas,  it  becomes  proper  for  dissolving  a 
new  quantity  of  tin ;  and  as  soon  as  it  has  dissolved  it,  again 
its  state  becomes  changed,  having  become  capable  of  ab- 
sorbing more  oxygen. 

The  muriatic  solution  of  tin  at  45°  of  density  gives  upon 
evaporation  crystals  of  muriate  of  tin.  The  crystallization 
takes  place  the  more  easily  the  less  recent  the  solution  is, 
or  the  greater  the  quantity  of  oxygen  which  the  solution 
has  absorbed.  The  mother  water,  which  swims  above  the 
crystals,  is  of  a  very  great  density,  particularly  after  several 
crystallizations.  The  density  is  still  more  considerable,  if 
we  set  it  to  evaporate  before  exposing  it  to  the  air.  It  is 
even  sometimes  slightly  smoking,  and  may  then  furnish 
crystals  by  diluting  it  with  pure  water.  A  ftask  containing 
14  parts  of  distilled  water,  contained  28  parts  of  mother  wa- 
ter coming  from  the  first  crystals.  The  same  flask  con- 
tained 31  parts,  when  this  same  liquor  had  given  by  con- 
centration several  layers  of  crystals.  These  mother  water* 
are  capable  of  being  combined  with  the  oxygen  of  the  at- 
mosphere, when  the  solution  has  not  been  previously  satu- 
rated with  it.  It  is  sufficient  to  expose  them  to  the  air,  or 
to  act  with  a  pair  of  bellows,  as  already  pointed  out  with  re- 
gard to  the  simple  solution.  This  combination  produces 
more  crystals  ;  and  if  the  exposure  of  the  mother  waters  to 
the  air  takes  place  over  a  very  great  surface,  we  obtain  a 
muriate  of  tin  crystallized  in  very  thin  and  slight  scale* 
Baume  had  observed  this  last  method  of  crystallizing.  The 
oxygenized  muriatic  gas  is  combined  with  the  mother  wa- 
ters with  a  good  deal  of  energy,  a  considerable  quantity  of 
caloric  is  extricated,  and  after  cooling,  the  liquor  goes  into 

a  silky 
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:-.  slky  mass  of  crystals  of  muriate  of  t 
tlie  crystals  of  muriate  of  (in  by  solutioi 
and  by  crystallization,  they  assume  more 
mure  density. 

I  he  crystallised  muriate  of  tin  is  ver 
water;  the  solution  takes  place  very  spe« 
a  considerable  decrease  of  temperature.  1 
nf  temperature  in  the  experiments  which 
licaumur,  the  temperature  of  the  atmosphi 
su^unccs  employed  being  3°.  The  mixi 
w  alen  and  of  pure  water  produces  no  chan| 

As  I  had  observed  that  these  mother 
little  f'lminiT  nn  hoing  concentrated,  I  tri 


form 
same 


the  1  itcd  mother  waters 

muri  old  not  obtain  a  mm 

to  tb  own  by  the  denomii 

Ht/t»oi  obtained  at  first  a  w 

itiriate  passed  into  tl 
the  nccK  of  the  retor 
he  name  of  latter  n, 
muriatic  acid  gas  a 
throi  ited  mother  water  o; 

it  bt  id  gave  crystals  on 

pure  light   to  observe  thi 

quor  ales  vapours  much  t 

abun  and  the  denser  it  is. 

Th  of  muriatic  acid  an 

of  so  ds  and  of  mother  v 

effect*  -*M  of  acid  ;  and  we  s 

been  said,  thai  ad  of  them  are  .susceptible 
ii'itis  in  their  state.  We  must  not  be  astoi 
if  the  results  which  they  produce  in  dveinj 
,:iu  so  different  from  each  other.  The  l< 
.!  muriate  of  tin  seems  to  be  that  of  ver 
I'iriiLcd  crystals.  It  is  in  this  state  that  th 
.:'.■■'.  :ivs  to  be  cinploved  in  dvcing,  by  assc 
;;  i c.iter  or  less  quantity  of  pure  nitric  at 
i he  shade  which  we  wish  to  obtain :  sn 
i  an  alone  be  always  uniform  and  give  con: 
Hy  taking  advantage  of  the  facts  conn 
iiimr,  it  would  be  easy  to  describe  a  simple, 
(.rot-ess  for  preparing  on  a  large  scale  the 
;-r'.-i.'ils ':  1  have  nevertheless  met  with  som 
iii-j  difficulties  in  the  execution,  which  I  r 
1 1  moving;  and  the  full  description  of  nv 
,  i  ni  in  a  subsequent  memoir. 
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XXXVIH.  The  Case  of  a  Man  who  died  in  consequence  of 
•   the  Bite  of  a  Rattle-snake :  with  an  Account  of  the  Ef- 
fects produced  by  the  Poison.     By  Eve  hard  Home, 
Esq.  F.R.S.* 

vJpportuhIties  of  tracing  the  symptoms  produced  foy> 
the  bice  of  poisonous  snakes*,  and  ascertaining  the  local/ 
effects  on  the  human  body  when  the  bite  proves  fatal,  are! 
of  such  rare  occurrence,  that  no  well  described  case  of  this 
kind  is  to   be  met  with  in  any  of  the  records  that  I  hare 
examined.     I  am  therefore  induced  to  lay  before  this  So* 
ciety  the  following  account,  with  the  view  of  elucidating 
this  subject,   in  which  the  interests  of  humanity  are  so 
deeply  concerned. 

Thomas  Soper,  96  years  of  age,  of  a  spare  habit,  on  the 
17th  of  October  1809,  went  into  the  room  in  which  two 
healthy  rattle-snakes,  brought  from  America  in  the  pre- 
•eding  summer,  were  exhibited.  He  teased  one  of  them 
wilh  the  end  of  a  foot  rule,  but  could  not  induce  the  snake 
to  bite  it,  and  on  the  rule  dropping  out  of  his  hand,  he 
opened  the  door  of  the  cage  to  take  it  out :  the  snake  im- 
mediately darted  at  the  hand,  and  bit  it  twice  in  succession, 
making  two  wounds  on  the  back  part  of  the  first  phalanx 
of  the  thumb,  and  two  on  the  side  of  the  second  joint  of 
the  fore  finger.  The  snake  is  between  four  apd  five  feet 
long,  and  when  much  irritated  bites  the  object  twice,  which 
J  believe  snakes  do  not  usually  do. 

The  bite  took  place  at  half  past  two  o'clock.     He  went 
immediately  to  Mr.  Hanbury,  a  chemist  in  the  neighbour* 
hood.     There  was  at  that  time  no  swellirg  on  the  hand, 
and  the  man  was  so  incoherent  in  his  language  and   be- 
haviour, that  Mr.  Hanbury  considered  him  to  be  in  a  stale 
of  intoxication,  and  gave  him  a  dose  of  jalap  to  take  off 
the  effects  of  the  liquor,  and  made  some  slight  application 
to  the  bites.     It  appeared  on  inquiry,  that  the  man  had 
been  drinking,  but  that  before  he  was  bitten  there  was  no- 
thing unusual  in  his  behaviour.     After  leaving  Mr.  Han- 
bury, the  hand  began  to  swell ;  which  alarmed  him,  and  be 
went  to  St.  George's  hospital.     He  arrived  there  at  three 
o'clock.    The  wristband  of  his  shirt  had  been  unloosed, 
and  the  swelling  had  extended  half  vtay  up  the  forearm  be- 
fore his  admission.     The  skin  on  the  back  of  his  hand  was 
very  tense,  and  the  part  very  p  jnful.     At  four  o'clock  the 

*  From tbePbilo*  piical    tiimrfiom for  1810, Part L 

Vol.  30.  No.  149.  Sept     tlO^  O  swelling 
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swelling  extended  to  (lie  elbow,  and  at  hi 
reached  halt  way  up  the  arm,  and  ihe  p 
to  the  axilla.  At  ihi*  limeMr.  brodit, 
my  absence,  first  saw  him :  he  found  ( 
man's  answers  were  Incoherent :  his  pul: 
in  a  minule,  and  he  complained  of  sick] 
dt  aqua  ammonias  puras,  and  thirty  drops 
vitriollfci  in  an  ounce  of  mistilra  campho 
hun,  but  did  not  remain  on  his  stomi 
were  bathed  with  the  aqua  ammonia:  pun 
forearm  had  compresses  wetted  with  c: 
applied  to  ibem.  At  live  o'clock  he  too 
spiri'"  mpositns,   and  30  d 

an  i  f  of  mistnra   camp 

mai.  lach.     At  six  o'ck 

stro  t  seven   his  pulse  w 

30  t  id  the  same  quantity 

pun*  water.     At  half  pa's 

peal  lock  he  had  the  fo 

prei  vas  cold,  his  pulse 

slm  The  dose  was  itu 

oT  1  and  repealed,     At 

o'cl  become  very  violet 

pub  nit  fits  of  faintness 

15  i  l  ihe  pulse  was  nut 

the  a  were  less  depresse 

of  l  tad    two  stools.     A 

o'clk.  im.     The  hand,  w 

aim  were  much  swelled  nn  lo  the  lop  of 
into  ihe  axilla.  The  arm  was  quite  ci 
cmild  Vic  felt  in  any  pan,  not  even  in  th 
i:iL:"  preventing  mc  Irom  feeling  the  axil! 
degree  of  accuracy.  The  wounds  made 
ii:-t  perceptible;  those  on  the  linger  \ 
Hi-  skin  grncrallv  was  unusually  cold, 
to  diminish  his  alarm  of  dancer,  and  fc 
kvtly  collected:  lie  said  he  hoped  lie  s) 
,-nc  o'clock  in  the  morning  of  the  iSlI 
itinetly:  his  pulse  beat  100  in  a  iiiinu 

in.-:iLcd  every  hour. 

At  eight  o'clock  in  Ihe  morning  of  t 
hcit  132  strokes  in  a  minute,  and  was 
.-welling  had  not  extended  beyond  th 
.,.  k,  but  there  was  a  fulness  down  i 
• ,,;  cxtravasated  tinder  the  skin  as  low  a 
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the  back  on  the  right  side  a  mottled  appearance.  The 
whole  arm  and  hand  was  cold,  but  painful  when  pressed ; 
the  skin  was  very. tense;  on  the  inside  of  the  arm  below 
the  axilla, -and  near  the  elbow,  vesications  had  formed; 
and  under  each  of  the  vesications  there  uas  a  red  spot  in 
the  cutis,  of  the  size  of  a  crown  piece.  The  skin  generally 
over  the  body  had  become  warm.  He  was  low  and  de- 
pressed ;  there  was  a  tremulous  motion  of  his  lips,  and  the 
fainting*  recurred  ai  nearly  the  same  intervals  as  in  the 
preceding  evening.  The  last  do*e  of  medicine  was  re- 
jected by  vomiting,  but  some  warm  wine  remained  on  his- 
stomach.  The  arm  was  fomented.  At  twelve  o'clock,  in 
addition  to  the  above  i-ymptoms,  there  was  a  starting  of  his 
limbs.  He  had  attempted  to  take  some  broth,  but  his 
stomach  did  not  retain  it.  The  skin  of  the  whole  arm  had 
a  livid  appearance,  similar  to  what  is  met  with  in  a  dead 
body,  when  putrefaction  has  begun  to  take  place,  unlike 
any  thing  which  I  had  ever  seen  in  so  large  a  portion  of  the 
living  body.  An  obscure  fluctuation  was  felt  under  the 
skin  ot  the  outside  of  the  wrist  aud  forearm,  which  induced 
me  to  make  a  puncture  with  a  lancet,  but  only  a  small 

gtrtion  of  a  serous  fluid  was  discharged.  My  colleague, 
r.  Nevinson,  was  present  at  this  visit,  and  we  agreed  to 
continue  the  internal  use  of  the  volatile  alkali,  with  the 
view  of  rousing  the  stomach  to  action,  not  considering  it  as 
Tiaving  any  specific  power  over  the  poison.  At  eleven 
o'clock  in  the  evening,  finding  that  his  stomach  did  not 
always  retain  the  medicines,  nor  even  small  quantities  of 
brandy,  which  were  given  him,  I  directed  the  volatile  alkali 
to  be  left  ofT,  and  two  grains  of  opium  to  be  given,  aud 
repeated  every  four  hours.  At  this  time  his  p»ilse  was 
scarcely  perceptible  at  the  wrist,  the  fainting  fits  were  not 
less  frequent.  The  vesications  and  red  spots  were  increased 
in  size. 

October  19.  At  nine  o'clock  in  the  morning  his  puke 
wa3  scarcely  perceptible:  his  extremities  were  cord  ;  the 
vesications  were  larger,  and  the  size  of  the  arm  was  dimi- 
nished. He  was  drowsy,  probably  from  the  effect  of  the 
opium.  He  had  taken  nothing  but  brandy  during  the 
night.  At  three  o'clock  in  the  afternoon  he  was  more 
depressed:  spoke  only  in  whispers:  the  vesications  were 
increased  :  the  fainting  fits  less  frequent.  The  arm  was 
diminished  in  size,  and  he  had  sensation  in  it  down  to  the 
finger*.  At  eleven  o'clock  at  night  bis  pulse  beat  130  in  a 
minute,  and  was  low.  The  opium  was  left  off.  A  stool 
was  procured  by  clyster.    He  was  ordered  to  have  a  glass 
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of  camphorated  mixture  occasic 
as  often  as  he  could  he  induced 
October  20.  He  had  dozed  i 
his  spirits  were  better,  am!  h 
nine  o'clock  he  took  coffee  fa 
took  some  fish  for  dinner,  but 
stomach  ;  he  therefore  look  br 
half  an  ounce  at  a  time,  as  larj 
on  his  stomach. 

Oclober  21,  He  had  slept  | 
hut  was  occasionally  delirious  : 
Brandy  and  jelly  were  the  or 
Lie  size  of  the  ar 
i  lender, 
,  He  had  slept 
s  pulse  beat  98  i 
er,  and  brandy  al 
tme  full  and  siror 
dy.  The  right  s 
lamed  and  painf 
■oin  the  extravasa 
.  His  pulse  con 
though  reduced  i 
e  exposed  cutis 
i  were  procured  t 
al  and  pnner  fo 
evening  he  had 

Uctober  24.    There  was  no 
October  25.     His  pulse  hai 
in  other  respects  he  was  nearly 
opened  by  medicine. 

October  26.  The  arm  was 
October  27.  The  aiflainn 
creased  :  his  tongue  was  furrei 
quent.  He  attempted  to  «it  1 
and  the  pain  prevented  him. 
spirits  of  wine  and  aiiua  am  in 
tities, 

October  28.  A  slough  ha 
inside  of  the  arm  below  the  a> 
on,  for  which  he  was  ordered  < 
In  the  ninht  he  had  a  rigor. 

October  20.  The  purging 
100  in  a  minute,  and  was  : 
formed  on   the  outside  of  th 
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and  half  a  pint  of  reddish  brown  matter  was  discharged 
with  sloughs  of  cellular  membrane  Boating  in  it.  The 
lower  part  of  the  arm  became  much  smaller,  out  the  upper 
part  continued  tense.  A  poultice  was  applied  to  the 
wound.  The  lower  portion  of  the  arm  and  the  forearm 
were  covered  with  circular  stripes  of  soap  cetate.  He  was 
ordered  to  take  the  bark,  and  allowed  wine  and  porter. 

October  30.  The  redness  and  swelling  of  the  upper  part 
of  the  arm  had  subsided  :  the  pulse  was  100  in  a  minute. 
The  purging  had  returned.  The  bark  was  left  off:  the 
chalk  mixture  and  laudanum  were  given,  and  an  opiate 
clyster  administered. 

October  3 1 .  The  pulse  beat  1  SO  in  a  minute.  The 
discharge  from  the  abscess  had  diminished,  the  purging 
continued,  and  at  night  he  had  a  rigor. 

November  1 .    The  pulse  was  1 20.    His  voice  was  feeble; 
he  had  no  appetite ;  was  delirious  at  intervals.     Ulceration 
bad  taken  place  on  the  opening  of  the  abscess,  so  that  it ' 
was  much  increased  in  size.     He  drank  two  pints  of  porter 
in  the  course  of  the  day. 

November  2.  His  pulse  was  very  weak ;  his  countenance 
was  depressed ;  his  tongue  brown ;  the  ulceration  bad  spread 
to  the  extent  of  two  or  three  inches.  Mortification  had 
taken  place  in  the  skin  nearer  the  axilla.  His  stomach  re- 
jected every  thing  but  porter:  in  the  night  he  was  de- 
lirious. 

November  3.  The  mortification  had  spread  consider- 
ably :  the  purging  continued  :  the  forefinger,  which  had 
mortified,  was  removed  al  the  second  joint. 

November  4*.  He  died  at  half  past  four  o'clock  in  the 
afternoon. 

Sixteen  hours  after  death,  the  body  was  examined  by 
Mr.  Brodic  and  myself,  in  the  presence  of  Mr.  Maynard, 
the  house  surgeon,  and  several  of  the  pupils  of  the  hospital. 

With  the  exception  of  the  right  arm  which  had  been 
bitten,  the;  body  had  the  natural  appearance.  The  skin  was 
clear  and  white ;  and  the  muscles  contracted. 

The  wounds  made  by  the  fangs  at  the  base  of  the  thumb 
were  healed,  but  the  puncture  made  by  the  lancet  at  the 
back  of  the  wrist,  was  still  open.  That  part  of  the  back 
of  the  hand,  which  immediately  surrounded  the  wounds 
made  by  the  fangs,  for  the  extent  of  an  inch  and  a  half  in 
every  direction,  as  also  the  whole  of  the  palm,  was  in  a 
natural  state,  except  that  there  was  a  small  quantity  of  ex- 
travasated  blood  in  the  cellular  membrane.  The  orifice  of 
tfec  abscess  was  enlarged,  so  as  to  form  a  sore  on  the  outside 
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of  the  arm,  elbow,  .inJ  forearm 
Around  this,  iIil-  skin  «.i>  in  a 
than  half  asy  up  the  outside  0 
wards,  »n  themnsidc  af  ilie 
hered  in  the  biceps  flexor  no1 
muscles  in  the  forearm,  by  « 
branc.  Every  w  here  eUe  in  th 
axilla  ilnwnu  ards,  the  (km  wa, 
and  between  these  pans  ihcr 
with  an  offensive  smell,  and  si 
resembling  wet  tow,  flouting  v 
natural  appearance  every  «h 
which  was  next  the  abscess, 
abscess,  blood  was  extiavasale 
and  this  appearance  "as  obser 
back  as  far  as  the  loins,  and 
over  the  serratus  major  anlicu 

In  the  thorax  the  lungs  h 
The  exterior  part  of  the  loose  I 
it  is  exposed,  on  elevating  the 
a  dried  bladder.  The  cavity 
half  an  ounce  of  serous  fluid 
ance,  From  an  admixture  of 
into  the  aorta,  a  small  rjuanti 
had  a  similar  appearance.  1 
ttloed  coagulated  blood. 

In  the  abdomen,  the  cardia 
moderately  distended  with  fl 
much  contracted;  the  imen 
verv  turcid  with  blood.  'IT 
heallhv  appearance.  The  ea 
of'heaiihv  bile.  The  lacteal 
emptv;   t'hev  had  a  natural  aj 

Iti'tlie  craiiiimi  the  vessels 
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its  mciiibran. 
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The    folio* 
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friend    Dr.   P 
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and    Mr.  Chi 
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knowing   iht 
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inserted  them  in  this  place,  as  well  as  an  experiment  which 
I  had  an  opportunity  of  making  in  the  West  Indies,  on  the 
effects  of  the  snake's  poison  on  animals. 

A  boy,  a  slave  of  a  gentlemen  in  India,  was  bitten  by  a 
snake  called  Kamnlee  t>y  the  natives,  in  the  lower  part  of 
the  arm,  at  eight  o'clock  in  the  evening.  The  blood  flowed 
very  freely  for  some  time.  He  died  next  day  at  noon  in 
great  pain. 

A  sepoy,  60  years  of  age,  was  admitted  into  the  hospital 
of  his  regiment,  under  the  care  of  Mr.  Perrin,  assistant 
surgeon,  at  four  o'clock  in  the  afternoon  of  -the  15th  of 
October,    1 802,   in  consequence  of  his  being  bitten  by  a 
cobra  di  capello  on  the  back  part  of  the  hand.     At  the 
time  of  his  admission  he  complained  of  pain  running  up 
the  ami.     He  immediately  took  a  drachm  of  eau  de  luce, 
and  this  dose  was  repeated  every  half  hour,  and  the  same 
remedy  was  applied  externally  as  a  lotion  to  the  arm  and 
forearm.     At  four  o'clock  in  the  morning  of  the  16th  of 
October,  the  pain  began  to  increase,  and  the  arm  to  swell 
with  great  hardness  and  stiffness,  and  tumour  in  the  axilla, 
with  much  inclination  to  vomit.     He  took  twelve  grains 
of  Dr.  James's  powder,  which  brought  up  a  great  quantity 
of  bilious  matter.     He  drank  copiously  of  warm  water,  but 
no  perspiration  was  induced.     He  appeared  relieved  for  a 
short  time.     At  eight  o'clock  in  the  morning  the  arm  was 
distended,  painful,  and  discoloured.     He  tooK  four  ounces 
of  brandy,  and   repeated  it  every  hour  until  twelve  o'clock, 
with  a  drachm  of  eau  de  luce  occasionally.     At  this  time 
ho  was  a  little  revived.     The  brandy  was  reduced  to  two 
ounces,  which  were  carefully  and  regularly  given  every 
hour,  until  twelve  at  noon  on  the  17th  of  October,  when 
the  arm  was  more  free  from  pain,  but  much  swelled,  hard, 
and  black  :  his  spirits  and  pulse  also  were  considerably  re* 
lieved.     The  eau  de  luce  was  now  omitted,  but  the  brandy 
was  continued  every  hour,  until  twelve  o'clock  at  noon  on 
the  16th  of  October,  when  the  stiffness  and  tumor  in  the 
axilla  had  disappeared  ;  the  arm  was  still  swelled,  but  was 
softer,  and    less   painful.     The  brandy   was  omitted:  at 
night  he  took  six  grains  of  Dr.  James's  powder.     On  the 
19th  of  October  the  arm  was  less,  softer,  with  little  or  no 
pain ;  a  blister  was  formed  and  burst  on  the  back  of  the 
hand,  which  discharged  three  ounces  of  black  foetid  pus. 
On  the  20th,  an  abscess  burst  on  the  hand,  in  the  same 
situation  as  the  blister,  which  discharged  a  large  quantity 
Qf  a  fluid  having  an  offensive  smell,    lie  was  directed  to 
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take  a  drachm  of  Peruvian  bar! 
hours.  On  (lie  SSd  the  nfrclll 
charge  was  considerable,  from 
but  (lowly  recovered)  with  the 
finger,  which  remained  permane 
the  other  lingers  were  affected  ii 

In  thin  ca.se,  tlit  spelling  c 
coming  on,  ami  less  extensive; 
axilla,  which  preceded  it,  was 
absorption. 

In  the  year  1782,  while  in  the 
the  following  experiment  s 

A  spotted  dark  coloured  soak 
having  ih*  pauon  tangs  on  each 
responding  surfaces  grooved,  so. 
poison,  wis  put  into  a  square  lit 
which  a  halt-grown  rat  was  cot 
great  terror,  and  remained  crouc 
box,  with  »s  eyes  6xcd  on  the  s 
some  distance,  ihey  were  allowt 
in  this  situation :  I  then  raised  < 
caused  the  snake  to  slide  along 
came  in  contact  with  the  rat, 
The  rat  died  in  a  minute  after  t 
mediately  from  ihe  box  by  meat 
The  wound*  made  by  the  tangs  i 
of  blood  immediately  below  ill 
viding  the  skin  with  a  scalpel,  tr. 
it  was  found  entirely  destroyed: 
from  the  ribs,  and  from  a  sma 
The  pans  immediately  snrrouni 
ingly  inflamed  ;  as  far  as  I  coul 
pearanccs  very  inuch  reseniblt 
muscles  of  a"  dog's  thigh,  by 
arsenic,  in  con  sequence  of  win 
sixteen  hours. 

Fifteen  hours  after  the  dealt 
was  bitten  by  the  same  make, 
and  hit  ihe  snake  in  the  neck, 
died  in  about  ten  minutes.  Tl 
for  about  >ix  hours,  and  then  d 
death,  ihe  bile  «as  found  to  ha 
side  of  the  navel,  and  the  abd< 
were  in  ihe  same  slate  as  in  the 
gree. 
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It  appear*  from  the  facts  which  have  been  stated,  that 
the  effects  of  the  bite  of  a  snake  vary  according  to  the  in* 
tensity  of  the  poison. 

When  the  poison  is  very  active,  the  local  irritation  is  so 
sudden  and  so  violent,  and  its  effects  on  the  general  system 
pre  so  great,  that  death  soon  takes  place.  When  the  body 
is  afterwards  inspected,  the  only  alteration  of  structure  met 
with,  is  in  the  parts  close  to  the  bite,  where  the  cellular 
membrane  is  completely  destroyed,  and  the  neighbouring 
muscles  very  considerably  inflamed. 

When  the  poison  is  less  intense,  the  shock  to  the  general 
system  does  not  prove  fatal.  It  brings  on  a  slight  degree 
pf  delirium,  and  the  pain  in  the  part  bitten  is  very  severe: 
Jn  about  half  an  hour,  swelling  takes  place  from  an  effu- 
sion of  serum  in  the  cellular  membrane,  which  continues 
to  increase  with  greater  or  less  rapidity  for  about  twelve 
hours,  extending  during  that  period  into  the  neighbourhood 
of  the  bite;  the  blood  ceases  to  (low  in  the  smaller  vessels 
pf  the  swoln  parts ;  the  skin  over  them  becomes  quite  cold, 
the  action  of  the  heart  is  so  weak,  that  the  pulse  is  scarcely 
perceptible,  and  the  stomach  is  so  irritable,  that  nothing 
is  retained  in  it.  In  about  60  hours  these  symptoms  go 
off,  inflammation  and  suppuration  take  place  in  the  injured 
parts,  and  when  th,e  abscess  formed  is  very  great,  it  proves 
fatal.  When  the  bite  has  been  in  the  finger,  that  part  has 
immediately  mortified.  When  death  has  taken  place  under 
such  circumstances,  the  absorbent  vessels  and  their  glands 
have  undergone  no  change  similar  to  the  effect  of  morbid 
poisons,  nor  has  any  part  lost  its  natural  appearance,  ex* 
ceptjhose  immediately  connected  with  the  abscess. 

In  those  patients  who  recover  with  difficulty  from  the 
bite,  the  symptoms  produced  by  it  go  off  more  readily,  and 
more  completely,  than  those  produced  by  a  mo: bid  poison 
which  has  been  received  into  the  system. 

The  violent  effects  which  the  poison  produces  on  the  part 
bitten,  and  on  the  general  system,  and  the  shortness  of  their 
duration,  where  they  do  not  terminate  fatally,  has  frequently 
induced  the  belief,  that  the  recovery  depended  on  the  me* 
dicines  employed;  and  in  the  East  Indies  eau  de  luce  is 
considered  as  a  specific  for  the  cure  of  the  bite  of  the  cobra 
di  capello. 

There  does  not  appear  to  be  any  foundation  for  such  an 
opinion ;  for,  when  the  poison  is  *o  intense  as  to  give  a 
Sufficient  shock  to  the  constitution,  death  immediately  takes 
place,  and  where  the  poison  produces  a  local  injury  of  suf* 

ficient 
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Carat  extent,  the  patient  also  > 


The  effect  of  the  poison  on  t 
(Hale,  and  the  irritability  of  tl 
thtre  is  no  opportunity  nf  exl 
fairly  taken  place,  anil  then  thcr 
i  firsts  being  produced. 

The  only  rational  local  trea 
d.uv  mischief,  is  making  ligalu 
to  compress  the  cellular  memb 
swelling,  which  only  spreads  i 
skia  ;  and  scarifying  freely  ihc 
effused  scrum  may  escape,  and 
soon  ai  it  is  formed.  L-igature 
but  with  a  different  view,  na 
being  absorbed  into  the  system 


XXXIX.    On  extracting  fiqui 
Pear. 

X  iis  high  price  of  sugar  in  Fr 
stances  connected  with  the  w 
chemists  to  endeavour  to  disco 
charinc  substitutes  may  be  exl 
nances  produced  in  the  Old  Wo 
buc  has  lately  published  in  the 
experiments  on  extracting  sugi 
these  were  chiefiy  for  the  purjx 
tity  produced  by  different  vane 
duci'd  in  France,  it  will  be  c]u 
reader  to  stale  ibe  process  and 
Boil   eight   quarts  of  the  jv 

|xise  of  neutralizing  the  acid  o: 
rate  portions,  about  two  mil 
drachms  of  finely  pounded  ch; 
effervescence  in  the  juice,  by  ll 
from  the  chalk  in  the  form  of  g 
tinned  for  eight  or  ten  minutes 
be  kept  stirred,  10  multiply  the 
juice  and  the  chalk. 

The  whites  of  three  eggs  be; 
water  are  then  to  be  added  at  t 
stirred  into  ii  for  the  purpose  t 
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it  still  boil  for  a  quarter  of  an  honr.  The  white  bf  the  eges, 
coagulating  by  the  boiling,  entangles  the  impurities  of  the 
juice,  which  is  then  to  be  strained  through  a  flannel  strainer 
supported  at  the  four  corners. 

When  about  half-cooled  strain  it  again,  that  it  may  be 
well  clarified. 

By  these  operations  the  juice  lo3es  about  one-third  of  its 
weight.  What  remains  is  to  be  reduced  to  about  one-half 
of  its  bulk  by  boiling  ;  after  which  the  heat  must  be  lower- 
ed ;  but  the  evaporation  must  be  continued  below  the  boil- 
ing  point,  until  the  syrup  be  so  concentrated,  that  on  cool- 
ing it  may  be  of  the  consistence  of  common  treacle. 

Those  who  are  acquainted  with  chemical  processes  will 
know  when.it  is  sufficiently  concentrated,  by  observing  the 
pellicle  formed  on  its  surface.  A  vessel  capable  of  contain- 
ing a  quart,  or  two  pounds  of  water,  will  contain  2lb.  10  oz. 
of  syrup  or  liquid  sugar. 

This  liquid  sugar  is  represented  as  savoury,  fresh,  and 
capable  of  sweetening  water  very  well,  or  even  milk  without 
curdling  it. 

In  one  of  M.  Dubuc's  experiments  the  juice  had  a  milky 
look,  even  after  the  white  of  eggs  was  added.  To  remedy 
this*,  he  employed  twelve  drachms  of  powdered  charcoal, 
and  stirred  and  boiled  the  mixture  for  about  ten  minutes  ; 
alter  which  he  strained  it  once  through  a  conical  bag,  and 
when  nearly  cold  passed  it  through  the  filter  a  second  time, 
the  sediment  of  the  first  filtration  being  left  to  make  the  filter 
the  closer. 

The  success  of  this  experiment  induced  him  to  try  to  ob- 
tain the  clarified  liquid  sugar  by  using  chalk  and  charcoal 
only,  without  employing  white  of  eggs.  To  *ix  quarts  of 
apple-juice  boiled  for  a  quarter  of  an  hour,  he  added,  at  four 
separate  times,  two  minutes  from  each  other,  a  mixture  of 
seven  drachms  of  chalk,  and  one  drachm  of  small  coal  in, 
fine  poudci.  The  boiling  was  continued  till  the  liquid  was 
reduced  one  half:  when  half  cooled  it  was  passed  through 
flannel,  a«  directed  above,  and  when  nearly  cold  was  strained 
a  second  time,  and  lastly  it  wa*  evaporated  with  the  above- 
mentioned  precautions. 

The  process  for  extracting  the  saccharine  matter  from 
pears  differs  not  at  all  from  the  above ;  but  more  chalk  seems 
to  be  required  to  saturate  and  separate  the  acid. 

If  the  fruit  be  suffered  to  lie  bruised  for  about  24  hours 
before  expressing  the  juice,  the  produce  of  sugar  will  be 
greater, — this  process  contributing  in  some  way  or  other 
to  the  development  of  the  saccharine  principle. 

When 
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When  the  boiling  heat  is  too 
of  the  *yrup  becomes  darker. 
g«4t  thai  (he  process  might  be  in 
it r  bath,  instead  of  applying  ihi 
or  kettle  ! 

XL.    On  Mm 
To  Mr.  Ti 

Silt,  It  has  long  been  a  matti 
musicians,  that  no  method  has  \ 
musical  time.  The  terms  Largo 
&c.  aeem  to  be  mere  terms  of  i 
finite  characters  til'  time  ;  for  i 
these  terms  mean  any  portion  ol 

? ^former  is  left  entirely  to  use  hi 
a  remove  this  iirs perfection,  Lo 
vented  an  instrument  called  The 
the  purpose  of  measuring  time  L 

But  this  instrument,  though  ' 
could  never  be  brought  into  prac 
of  adjusting  it  at  the  beginning 
difficulty  which  the  performer  ei 
mechanical  rules. 

Another  chronometer  of  a  mo 
since  been  invented,  consistine  i 
and  inches,  with  a  plummet  afSi 
this  instrument  is  to  prefix  one 
mem,  and  also  the  length  of,  the 
once  during  its  performance.  I 
be  attended  with  as  much  uncei 
that  a  person  would  be  in  walki 
lime  it  would  take  him  to  walk 

Although  these  modes  of  intn 
hitherto  failed,  yet  I  am  inclined 
use  of  time-keepers,  it  will  he  v 
future  composers  to  fix  the  time 
be  misunderstood  even  by  a  youi 
done  very  correctly  without  an 
pocket-watch  which  shows  mini 

Let  the  composer  take  notice 
and  seconds  that  elapse  during 
movement,  according  to  the  ti 
should  be  played  or  sung,  and  It 
at  the  beginning  of  it.    The  w 
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dante,  Presto,  &c.  should  still  be  used  as  terms  of  ex- 
pression,— not  as  the  definite  characters  of  time. 

Suppose,  for  example,  that  a  piece  consists  of  three  move- 
ments :— the  first  is  performed  in  10',  40"  ;  the  second  in 
&,  30" ;  and  the  third  in  8%  10".  These  figures  being 
written  at  the  beginning  of  each  respectively,  win  convey  an 
exact  idea  of  the  author  s  time  to  all  future  performers.  And 
thus  a  check  may  be  put  upon  the  licentiousness  of  the 
fiddle-stick  $  for  some  performers  are  so  rapid  in  their  move* 
ments,  as  to  neglect  both  taste  and  expression.  This  rapid 
mode  of  playing  seems  to  be  a  growing  evil ;  for  it  has  been 
said  by  good  judges  of  the  subject,  that  Handel's  music 
was  performed  much  slower  a  century  ago,  than  it  is  in  our 
best  concerts  at  this  time. 

St.  Austin  Street, 
Sept.  23, 1810.  \V. 


XLI.  Comparative  Analysis  of  Socotrine  and  Hepatic  Aloes. 
By  M.  Tromsdorfp.    Extracted  by  M.  Vogel*. 

Jljesidbs  the  two  kind  of  aloes  known  by  the  name  of 
socotrine  and  hepatic,  there  are  two  others,  one  of  which, 
lucid  aloes,  is  extremely  rare,  and  the  other,  calalline  aloes, 
is  so  inferior,  and  so  variable  in  its  qualities,  that  M,  Troms- 
dorff  did  not  think  it  worth  alluding  to  in  his  inquiries. 

After  having  spoken  of  the  natural  his  tor)'  and  of  the^  ex- 
traction of  the  juice  of  the  plant,  an  analysis  of  the  twn 
kinds  is  given,  and  it  is  this  part  of  his  work  that  we  pro- 
ceed to  notice. 

'    Experiments  on  Socotrine  Aloes. 

Action  of  water,  a.)  Four  ounces  of  socotrine  aloes 
pounded,  were  boiled  with  three  pounds  of  distilled  water 
in  a  silver  vessel.  The  aloes,  being  entirely  dissolved,  pre- 
sented a  transparent  liquid  of  a  deep  yellow ;  but,  when  al- 
lowed to  cool,  a  yellow  powder  was  precipitated.  When 
the  liquor  was  quite  cold  it  was  decanted  and  filtered,  and 
a  brown  transparent  mass  remained  at  the  bottom  of  the 
vessel. 

After  desiccation,  this  substance  weighed  one  ounce^  and 
exhibited  the  following  character  :-*- 

J.  It  was  transparent,  of  a  brownish  yellow,  very  brittle, 
and  of  a  bitter  taste. 

2.  it  melted  at  a  gentle  heat. 

*  A*n*U*  4*  China*,  tome  Ixviii.  p.  1 L 

$.  ft 


, 


332  Comparal'w 

3.  It  was  insoluble  in  wattr, 
and  in  liquiJ  potash. 

4.  Winn  a  lighted  candle  \ 
wirh  a  brisk  flame. 

Front  ilit  aiinvt  it  is  evident  | 
ruinous  part  ol  the  aloes.  It  i 
this  great  quantity  of  resin,  join 
aloes,  is  easily  soluble  in  warm 
from  it  on  cooling. 

b.)  The aqueous  solution,  w] 
of  dissolved  par  is,  acted  in  the  fi 

1 .  Il  was  perfectly  tranFparen 
whm  pktncl  ui  contact  wilh  th< 
colour,  but  without  being  turbit 

ff.  It  reddened  turnsole  paper 

3.  The  alkalis  and  the  alka 
of  the  properly  of  reddening  tl 
solution*  produced  no  other  cb; 

4.  Some  drops  of  muriate  it) 
duccd  a  black  colour. 

5.  The  nitrates  of  silver  and 
nitric  acid  restored  its  iranspart 

G.  The  sulphuric,  nitric,  and 
from  it  a  mnall  quantity  of  a  yi 
like  a  resin,  and  which  did  not 

7  A  solution  of  animal  gela 
in  it. 

c.)  The  aqueous  solution  to 
the  sand-h.ith  :  there  remained 
of  a  bitter  taste.  It  was  com 
cold  alcohol. 

Elher  which  wa«  digested  w 
not  coloured  with  it,  and  did  r 
it. 

These  properties  induced  the 
the  alots  fur  the  principle  ivhic1 
by  the  name  of  safioiiacrrms  firin 
essential  character  ot  which  i 
alcohol,  but  insolubility  in  ethe 

This  saponaceous  principle  is 
as  in  saffron .  rhubarb,  &c. :  it 
there  arc  difleruu  species  of  a  i 

Actum  of  Akttkot.  a.)    Pom 
gesterl  with  1 6  ounces  of  alcolii 
remained  < 
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b.)  The  alcoholic  liqnor  was  of  a  deep  yellowish  red. 
When,  mixed  with  its  weight  of  water,  it  was*  introduced 
into  a  retort,  and  the  alcohol  was  distilled  from  it. 

After  cooling,  the  liquor  was  not  turbid  :  h  was  then  eva- 

E orated  to  dryness,  and  the  dry  mass  being  redissolvcd  in 
oiling  water,  precipitated,  after  cooling,  resin,  which  when 
dry  weighed  an  ounce,  This  experiment  in  other  respects 
only  confirmed  the  proportion  of  resin  found  after  the  treat- 
ment with  water. 

Experiments  on  Hepatic  Aloes. 

Action  of  Water. — Sixteen  ounces  of  hepatic  aloes  wert 
subjected  to  the  same  experiments  with  socotrine  aloes. 
The  aqueous  solution  left,  upon  cooling,  three  ounces  of 
resin,  the  water  having  dissolved  13  ounces  of  matter. 

The  solution  was  also  acid,  and  blackened  the  muriate  of 
iron  at  the  maximum-;  it  was  slightly  disturbed  by  the 
nitrates  of  silver  and  of  lead. 

When  evaporated  to  dryness,  there  remained  a  mass  very 
soluble  in  hot  and  cold  water,  without  affording  any  resinous 
sediment. 

Alcohol  dissolves  it  also,  but  ether  has  no  action  on  it. 

b.)  The  three  ounces  of  resinous  precipitate  being  dis- 
solved in  alcohol,  there  remained  a  residue  weighing  twoi 
ounces  insoluble  in  this  menstruum.  We  shall  speak  of 
this  presently.  ' 

c.)  The  alcoholic  liquor,  when  evaporated  to  drvness,  left 
a  resinous  mass,  which  had  the  following  properties  : 

1.  Insolubility  in  warm  or  cold  water.  - 

2.  Great  solubility  in  alcohol,  in  ether,  and  in  a  solution 
of  caustic  potash. 

3.  It  melted  easily  at  a  gentle  heat,  and  was  soon  car- 
bonized. 

4.  Great  inflammability,  burning  with  a  brisk  flame. 
d.)  The  two  ounces  of  residue  (b),  insoluble  in  alcohol 

and  iu  ether,  were  divided  into  three  parts,  and  treated  as; 
follows  : 

1.  Distilled  in  a  retort,  there  passed  into  the  receiver  ^ 
fetid  oil,  with  an  ammoniacal  liquor,  and  a  great  quantity' 
of  charcoal  remained. 

2.  The  concentrated  or  the  diluted  acetic  acid  had  no 
action  on  it. 

3.  A  boiling  solution  of  caustic  potash  dissolved  the 
substance  entirely.  The  liquor  was  not  disturbed  by  an  ad-, 
dition  of  water,  but  the  acids  precipitated  from  it  a  browa' 
spongy  mass,  which  was  somewhat  elastic. 

This 
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This  precipitate  when  colle 
yielded  an  ammonia**]  liquor, 
that  the  substance  in  question 
gulaled  vegetable  albumen. 

Action  ojt'4lcofioL-~FouT  ntir 
solved  in  alcohol:  there  remain 
Stiff  4-j-  drachms,  which  was  .ill 

The  alcoholic  solution  was  e< 
residue  was  boiled  with  water, 
but  upon  cooling  ihe  resin  6 
means  we  obtained  three  ounc 
and  B4  drachms  of  resin. 

From  all  the  above  experimej 
following  consequences: 

1.  Sucotrine  aloeK  are  compli 
fcr.     The  resinous  part  is  sepai 

2.  It  is  also  dissolved  in  alc< 
sidtie. 

3.  The  parts  which  are  sol 
bitter  principle  than  those  whii 
though  these  last  are  not  entire! 

4.  The  hepatic  aloes  differ  { 
as  they  contain  an  albuminous 
resin  than  the  latter. 

5.  It  is  not  completely  disso! 
coagulated  albumen  resists  it. 

6.  It  is  not  wholly  dissolved 
in  which  we  may  distinguish  it  ■ 
aloes,  even  when  their  physical 

XI. If.     Anuli/iis  of  Alms. 

§  T.  Aloes  are  procured  frnt 
the  same  name:  at  Morviedvi 
furnishes  three  soils,  which  o 
the  way  in  which  they  are  pn 
the  substance  in  question  is  e.xt 
densii,  which,  as  well  as  the  fort 
some  writers  as  a  variety  of  th 
is  cultivated  in  the  most  wretel 
a  distinct  species  from  the  alio 
good  quality  ;  but  ihe  purest  a: 
m  bladders  from  the  island  of  : 
trance  of"  the  Arabian  Gutph  i 

•  Aina/fi  dt  Chimit 


Analysis  of  Aloes,  905 

tained  by  catting  transversely  the  leaves  of  the  aloe  perfo- 
liata  socotrina,  placing  earthen  vessels  underneath  it  to 
receive  the  juice,  which  is  thickened  in  the  sun. 

The  aloes  which  was  made  the  subject  of  the  examina- 
tion is  of  a  yellowish  red,  and  semi-transparent :  it  pre- 
sents* in  its  fracture,  several  yellow  points  which  glister  on 
a  red  ground :  reduced  to  powder  it  is  a  fine  yellow  colour : 
it  has  a  very  bitter  taste,  and  a  smell  which  some  persons 
think  is  not  disagreeable :  it  does  not  become  electrical  on 
friction. 

When  exposed  to  a  heat  of  80° +0  of  Reaumur,  it  be- 
gins to  soften,  and  then  melts :  on  account  of  its  being 
easy  of  fusion,  it  is  much  easier  to  pulverize  it  in  winter 
than  in  summer.  If  we  present  a  piece  of  it  to  the  flame 
of  a  candle,  it  melts  with  a  crackling  noise,  and  inflames. 

§  II.  50  grammes  of  aloes  were  distilled  at  a  heat  very 

Srentle  at  first,  and  incapable  of  decomposing  it,  when  the 
ollowing  products  were  obtained  :  1st.  Eight  grammes  of 
water  charged  with  an  essential  oil  which  gives  aloes  their 
smell.  2cH  At  a  greater  heat  there  passed  over  8*7  gram- 
mes of  almost  colourless  water,  in  which  I  found  one  gram- 
me of  acetic  acid,  but  no  ammonia,  on  adding  quicklime 
in  powder  to  the  liquor.  3d.  Five  grammes  of  a  heavy  red 
oil  soluble  in  alcohol.  4th.  A  great  quantity  of  oleaginous 
hydrogen  gas  and  carbonic  acid.  5th.  There  remained  in 
the  retort  (which  had  begun  to  melt)  twenty  grammes  of  a 
hard  charcoal  very  voluminous  and  honeycombed,  which 
retained  a  great  quantity  of  hydrogen,  which  we  saw  burnt 
by  exposing  it  a  long  time  in  a  crucible  at  a  strong  heat  in 
order  to  incinerate  it,  which  was  impossible :  it  preserved  all 
its  blackness,  its  shining  appearance,  and  a  great  hardness  : 
it  had  lost  however  12*5,  which  I  attribute  in  a  great  mea- 
sure to  the  hydrogen.  The  7*5  grammes  which  remained 
did  not  contain  any  potash.  This  charcoal  was  treated 
with  muriatic  acid-:  the  filtered  liquor  was  precipitated  by 
ammonia,  which  separated  oxide  of  iron  and  a  small  quan- 
tity of  phosphate  of  lime :  the  carbonate  of  potash  preci- 
pitated some  decigrammes  of  carbonate  of  lime. 

If  we  heat  nitric  acid  on  this  charcoal,  we  obtain  a  small 
quantity  of  tanning  matter  which  precipitates  strong  glue. 

§  f  II.  Aloe*  in  powder,  bruised  in  a  glass  mortar  with  cold 
water,  yielded  a  mass  which,  squeezed  through  the  hands, 
was  tacky  like  turpentine.  We  succeeded  in  obtaining 
a  complete  solution  by  adding  water  in  successive  quanti- 
ties, but  it  reauired,a  great  quantity;  the  last  portion  which 
remained  to  dissolve  was  similar  to  the  first  in  point  of 
Vol.  36.  No.  149.  Sept.  1810.  P  bitterness 
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biuerocss  End  its  other  prop 
frothy  on  being  shaken. 

One  hundred  and  forty-tight 
of  Kcaumnrwereeullicienieot 
of  sines,  with  the  exception  at 
pure  ligneous  matter:  iheliqti 
and  deposited  part  of  the  mall 
of  aloes  in  water  increases  ip  » 
of  htu,  that  we  may  obtain  a 
cease*  lo  deposit  any  sediment 

When  tried  by  the  re-a*ei 
water  presented  the  following 

I.  U  reddened  turnsole  tin 
iter. 

5.  The  alkalis  and  lime  wa 
without  precipitating  any  ihit 

3.  The  sulphate  or  iron  pr 
precipitate  of  the  same  colon 

4.  The  decoction  of  gall 
precipitate.  The  supernatant 
weaker  in  colour. 

s.  The  subacetale  of  lead  j 
thii  liquor.  The  nipcnutai 
)o(irlm. 

6.  The  nitrate  of  copper  a 
produce  slight  sediments  in  i 
mc  to  be  true  chemical  cc 
muriate  of  soda  and  of  the  en 
as  much.  These  raline  mat  It 
of  aloes  in  the  same  manu 
water,  by  weakening  the  .if 
vcrv  soluble  matter  which  is 

The  above  solution  of  aloi 
colour,  was  put  into  three  L 
pint,  wascniirclv  filled  with 
which  wan  of  the  same  cap: 
open:  the  third,  being:  a  mi 
filled.  In  two  month*  and  a 
were  observed  ;  The  liipior  t 
its  colour  without  alteration; 
dark  red,  and  was  disculoivi 
acid,  which  produced  a  fin! 
quantity  of  mucus  was  for 
these  two  last  bottles  had  ac 
would  seem,  in  fact,  that  the 
logous  to  gelatine;  for  the  d 
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it  a  precipitate  very  abundant  in  comparison  of  that  which 
is  produced  in  the  recent  solution  of  aloes. 

These  facts,  in  my  opinion,  amply  prove  that  aloes  does 
not  constitute  a  species  of  the  resins. 

§  IV.  Alcohol  at  38°  entirely  dissolves  aloes  very  speed- 
ily, particularly  if  heat  be  employed;  which  announces  the 
absence  of  gummy  or  extractive  matter  in  this  substance. 
The  filtered  liquor  was  of  such  a  deep  red  colour  that  its 
transparency  could  scarcely  be  perceived :  water  produces  an 
abundant  sediment  in  it  of  a  pale  yellow  colour,  owing  to 
this  liquid  which  is  retained  in  it,  for  it  resumes  its  primi- 
tive brown  colour  on  desiccation. 

If  we  evaporate  the  alcoholic  solution  of  aloes,  we  re- 
mark that  the  least  motion,  the  slightest  breathing  on  the 
liquid,  produces  a  kind  of  crystallization  in  it,  which  dis- 
appears and  then  is  reproduced.  Although  alcohol  dissolves 
this  substance  very  well,  this  is  not  the  case  with  the  fixed 
and  volatile  oils.  I  exposed  to  heat  a  mixture  of  oil  of  olives 
and  aloes,  and  this  last  substance  remained  in  a  melted  state 
at  the  bottom :  the  essence  of  turpentine,  which  I  boiled  with 
the  aloes,  acted  nearly  in  the  same  manner :  the  volatile 
oil  nevertheless  assumed  a  slight  amber  colour. 

§  V.  Alkaline  solutions  dissolve  aloes  cold  and  with 
much  facility :  combinations  are  formed  in  which  the  bit- 
terness seems  in  some  measure  marked.  Acids  produce 
in  these  solutions  abundant  precipitates  which  are  coloured 
on  desiccation.  The  volatile  alkali  diluted  in  water,  also 
dissolves  aloes  perfectly :  after  having  filtered  the  liquor,  it 
was  of  a  deep  red  colour :  and  it  was  evaporated  slowly,  to 
drive  off  the  excess  of  ammonia.  In  proportion  as  this  liquor 
was  thickened  the  surface  exhibited  a  continual  motion, 
which  seemed  to  indicate  a  tendency  to  crystallization  ;  for 
we  remarked  other  needles  which  successively  appeared  and 
disappeared.  On  continuing  the  evaporation  almost  to 
dryness,  we  obtained, crystals  in  needles  attached  to  a  resi- 
nous-like mass :  on  heating  this  matter  with  a  certain  quan- 
tity of  lime  and  water,  a  very  evident  extrication  ot  am- 
monia takes  place. 

§  VI.  The  weak  acids  have  not  a  very  remarkable  action 
upon  aloes :  nevertheless  they  dissolve  it  better  than  water, 
which  whitens  the  solution  of  aloes  in  distilled  vinegar. 
The  mineral  acids  act  much  more  energetically  upon  it. 
Nitric  acid  dissolves  it  very  well  when  cold,  and  there  re- 
sults a  deep  red  liquor,  from  which  water  throws  down  an 
abundant  precipitate. 

Ten  grammes  of  aloes  were  treated  in  a  retort  with  eighty 

P  9  grammas 
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grammes  of  nitric  acid  at  36°, 
fire  wilh  caution.  There  was  t 
tion  of  abundant  red  vapours, 
retort  was  removed  frnm  the  I 
contained  was  of  a  deep  yellow 
cooling  a  great  quantity  of  a  tlal 
quor,  when  evaporated  to  the  < 
luted  in  water  and  filtered, 
yellow  substance,  which, after  1 
formed  one  fourth  of  the  aloca 
I  thought  at  first  that  this  mat 
which  had  escaped  the  action  c 
lowing  properties  soon  convi 
with  some  analogy  to  the  yell 
matter  which  Messrs.  Fourcra 
the  action  of  the  nitric  acK 
which  differs  from  it  in  severa 

The  yellow*  aloeticacid,  whe 
a  very  fine  yellow  colour,  arid 
crystallize,  reddens  blue  tin 
with  the  alkaline  carbonates. 

It  has  an  agreeable  arontal'n 
gently  heated.  It  melt*  like 
vapour  mixed  with  bitterness, 
residue. 

When  distilled  at  a  gtntle  I 
products  of  vegetable  substam 
producing  at  the  same  time  a 
aant  charcoal  remained,  fonr 
stance  employed. 

This  acid  is  not  very  fcIuW 
hectogrammes  and  a  hali'oftl 
dissolve  tntin.lv  tv..i  ikcigrari 
of  the  fine  red  co!o;.r  of  arter 
produced  in  :t  a  precipitate  o 
the  sulphate  nf  irnn  luighkni 

Fill  cm  grammes  of  aleoho 
decigramme  of  this  vclUv  a 
very-deep  red  colour.' 

The  mineral  acids,  warm,  di 
out  extricating  any  thing  frr 
afterwards  on  account  of  its 

potash  forms  wrh  it  a  cot 
lizing,  and  of  a  deep-red.  1 
violence  of  gunpowder,  eitl 
heat,  or  by  touching  it  with 
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its  combustion  a  slight  charry  trace,  and  a  remarkable  smell 
of  prussic  acid,  which  might  lead  us  to  suspect  the  presence 
of  azote. 

We  may  easily  produce  this  red  detonating  substance,  by 
pouring  on  the  yellow  acid  of  aloes  a  slight  warm  solution 
of  caustic  potash,  which  has  but  a  weak  dissolving  action 
upon  it. 

The  nitric  liquor,  from  which  the  yellow  aloetic  acid  has 
been  separated,  tvas  saturated  by  potash.  A  very  small 
quantity  of  red  detonating  matter  was  deposited  at  the  end 
of  four-and-twenty  hours.  Nitrate  of  lime,  which  was 
poured  upon  it,  produced  an  abundant  precipitate  of  oxalate 
of  lime :  when  well  washed  and  dried  it  weighed  3-J-  grammes. 
The  liquor  separated  from  the  oxalate  of  Time  was  precipi- 
tated by  the  nitrate  of  lead.  The  sediment,  when  treated 
with  one  third  of  its  weight  of  weak  sulphuric  acid,  fur- 
nished about  one  gramme  of  malic  acid,  partly  dried. 

§  VII.  It  results  from  the  above  facts,  that  aloes  is  not 
a  cum  resin  as  has  been  thought,  since  we  do  not  find  in  it 
either  the  one  or  the  other  of  these  associated  principles : 
nor  can  we  class  aloes  among  the  resins,  although  it  resem  • 
bles  them  much  more  than  the  gums.  It  is  therefore  a 
principle  sui  generis,  which  I  propose,  from  its  properties, 
to  call  resino-amer.  This  principle  is  probably  widely  diffused, 
and  has  its  species  like  other  vegetable  substances.  It  is  this 
which  had  been  at  first  confounded  with  the  resins,  which 
have  been  sometimes  taken  for  oxygenated  extractive  matter, 
and  which  M.  Vauquelin  has  amply  described  in  his  interest- 
ing memoir  upon  different  species  of  auinquina.  It  is  also 
the  same  substance  which  is  deposited  more  or  less  abun- 
dantly from  the  decoctions  of  many  of  the  bitter  plants,  in 
which  febrifuge  virtues  have  been  for  a  long  time  recog- 
nised ;  such  as  the  ariemisia  absynthiumy  the  centauria  cat* 
ciirapa  and  lenedicta,  chicory  and  fumitory  *. 

It  is  true  that  the  virtues  of  these  plants  have  been 
reckoned  less  efficacious  than  the  astringent  febrifuges  :  and 
I  am  persuaded  that  in  kina,  the  principle  which  acts  spe- 
cifically against  the  fever,  and  the  periodical  return  of  dis- 
eases, is  owing  to  the  combination  of  the  resino-amer  with 
tannin,  or  some  similar  substance.  My  colleague,  Dr.  Hal- 
dats,  directed  by  these  views,  is  about  to  enter  upon  some 
important  experiments,  of  which  be  will  give  an  account, 

•  It  appears  to  me  that  the  resiniform  matter  fonod  in  the  bile  by  M.  The- 
oard  greatly  resembles  the  rainu-amer  of  aloes. 
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and  which  may  perhaps  lead  ti 
covcries. 

Wc  know  thai  aloes  taken  i 
tonic,  and  are  powerfully  atittm 
Surgeons  daily  use  aloes  in  tin 
ulcers,  canes,  and  gangrenes,  wl 
it  have  this  antiseptic  proper!) 
know  it  besides  for  it*  febrifuj 
but  it  has  certainly  never  been 
to  purge  the  instant  it  is  unitet 
have  had  occasion  to  verify. 


XLHI.  A  Fatal  Case  of  higu 
ton,  Esq.  Surgeon  lo  the 
ties,  and  to  the  City  Truss 
Ruptured  Poor. 

To  Mr. 

Sih,  uhould  the  followin 
attended  with  some  imports 
worthy  of  a  place  in  your  valu 
of  it  will  give  me  pleasure. 

Mr.  J.  H.  set.  53,  an  able-fc 
tution,  has  always  lived  a  vi 
good  health,  has  been  subject 
many  years ;  for  which  compU 
which  prevented  him  from  su1 
ence. 

On  the  5th  of  August  tht 
abdominal  ring,  and  formed 
in  the  left  side  of  the  scrotum 
and  painful  on  pressure,  but 
consiJerable  difficulty  by  a  sir 
tient. 

The  abdomen  continued  pa 
ing  referred  principally  to  the 
stomach,  with  a  sensation  of 
warm  bath  were  employed  wi 
remained  in  a  constipated  stal 
either  by  medicines  taken  b' 
glysters,  several  of  which  wer 

The  hiccough  became  ve 
taken  by  the  mouth  was  rejei 
matter  was  vomited   in  largi 
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much  furred ;  the  pulse  irregular,  frequent,  and  intermit* 
ted.    There  was  also  great  thirst  and  fever. 

The  countenance  became  livid ;  the  eye  had  that  peculiar 
stare  which  often  precedes  death  from  strangulated  hernia; 
the  extremities  became  cold ;  the  skin  generally  cold  and 
clammy,  in  a  partial  state  of  cold  perspiration. 

These  symptoms  ended  in  death  in  15  days  from  the  first 
attack ;  nor  does  it  appear  (although  the  symptoms  of 
strangulated  hernia  continued  from  the  beginning  of  the 
disease)  that  any  attention  was  ever  directed  to  the  hernia, 
beyond  that  of  pressing  the  protruded  viscera  within  the  ex- 
ternal abdominal  ring  on  the  first  day  of  the  disease. 

The  medicines  were  cathartics,  opiates,  saline  draughts, 
apd  glysters.  Fomentations  to  the  abdomen  and  the  warm 
bath  were  also  used. 

These  particulars  were  related  to  me  by  two  of  the  pro- 
fessional gentlemen  who  attended  him,  as  I  did  not  visit  the 
patient  during  life,  but  only  attended  to  examine  the  parts 
after  death,  when  the  following  appearances  were  noted. 

The  whole  of  the  thoracic  viscera  were  healthy.  The 
gall  bladder  was  distended  with  bile,  and  contained  several 
small  biliary  calculi. 

The  liver,  spleen,  pancreas,  and  omentum  were  healthy  5 
the  stomach,  duodenum,  jejunum,  and  ilium  were  much 
distended  with  flatus.  The  jejunum  and  ilium  inflamed : 
the  inflammation  increased  as  the  intestines  were  turned 
downwards  to  the  left  abdominal  ring,  through  which  a  con- 
volution of  the  ilium  had  protruded  about  twelve  inches 
before  its  termination  in  the  c cecum.  The  protrusion 
formed  a  tumour  about  as  large  as  a  middle-sized  apple, 
and  situated  on  the  anterior  part  of  the  spermatic  process, 
between  the  peritoneum  and  abdominal  muscles,  so  as  not 
to  form  any  tumour  visible  on  the  external  part  of  the  body; 
but  there  cannot  be  a  doubt  but  it  might  have  been  disco* 
vered  during  the  life  of  the  patient  by  pressure. 

The  stricture  was  produced  by  the  peritoneum  only. 

There  were  not  any  adhesions  between  the  hernial  sac 
and  intestine,  nor  had  the  sac  suffered  from  chronic  inflam- 
mation. The  portion  of  intestine  contained  in  the  sac  was 
highly  inflamed,  but  not  in  a  state  of  gangrene.  The  in- 
testines below  the  stricture  were  emptv  and  much  con- 
tracted ;  the  inflammation  extended  along  the  intestine 
only  about  four  inches  below  the  part  where  the  stricture 
was  situated. 

The  rest  of  the  abdominal  viscera  were  perfectly  healthy. 

The  appearances,' on  dissection,  of  this  case  show,  that 
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if  an  operation  had  been  perfon 
son  to  suppose  that  the  life  < 
been  preserved. 

It  also  proves  the  necessity  < 
part  of  the  abdomen  usually  t 
symptoms  of  that  disease  exist. 

I  cannot  too  earnestly  recom 
of  an  operation  in  strangulatct 
usual  means  of  reduction  *.  ] 
circumstance  alone,  manv  valna 
community,  and  their  families 
dowi  and  orphans  become  a  I 
for  their  support  only  on  parocl 


XL1V.    Proceedings  o 

RDVAL  ACADEUY  C 

J.  his  academy  has  proposed  t 
lor  1610: — In  Matheiaatics. 

and  figure  of  a  rylimler,  such  a 
jeclcd  at  a  certain  elevation  or 
is  continually  impelled  bv  the 
The  substance  which  feeds  tin 
and  the  weight  of  the  body  i 
case,  1.  What  is  the  curve  de« 
the  inflammable  matter  coni.ii 
such  a  manner  thai  the  inffamt 
to  each  other,  nor  perpendicu 
turbations  will  the  rocket  be 
prevented  or  corrected  r  3.  A 
lincler  be  perforated  and  hollow 
a  greater  surface,  and  to  incrca 
is-:ues  from  it,  it  is  required  to 
most  advantageous  for  the  esc; 
that  attention  be  paid,  if  possiL 
sure  of  the  air;  but  yet  the  [ 
best  answer  to  the  above  three 
In  Natural  Philosophy. —  I 
stowed  great  pains  on  seeking 
-that  subsists  between  clcctricit 
hibit  phenomena  so  similar  ai 
nervations  and  discoveries  have 

•  Few,  if  any.  would  be  ihr  fatal  cai 
pc/tToniianre  ul  [lie  operation  weie  suijj 
lion*  on  Surgery. 
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secuting  these  researches.  The  older  philosophers  have  left 
us  numerous  experiment*  on  this  subject,  which  do  not  ex- 
actly correspond  with  the  principles  of  the  experimental, 
philosophy  of  the  present  Jay.  Some  philosophers  have 
made  new  and  important  experiments,  which  have  not  been 
sufficiently  examined  or  repeated.  The  Royal  Society,  think- 
ing that  this  part  of  experimental  philosophy  may  be  consi- 
derably improved,  offers  a  prize  to  the  writer,  who,  taking 
experience  for  his  guide  and  support,  shall  give  the  best  ex- 
position of  the  mutual  connexion  between  electricity  and 
magnetism. 

in  Philosophy. — 1.  There  are  persons  who  still  deny  the 
utility  of  physical  doctrines  and  experiments  in  explaining 
the  phenomena  of  the  mind  and  soul.:  others,  on  the  con- 
trary, contemptuously  reject  psychological  observations  and 
reasons,  in  researches  which  relate  to  the  body,  or  restrict 
the  application  of  them  to  .certain  diseases.  It  would  be 
useful  to  discuss  these  two  opinions,  to  show  and  establish 
more  clearly  how  far  psychology  and  natural  philosophy 
may  be  combined  ;  and  to  demonstrate,  by  historical  evi- 
dence, what  each  of  these  sciences  has  hitherto  contributed 
to  the  advancement  of  the  other.  2.  The  idea  of  an  uni- 
versal and  characteristic  language,  proposed  by  Leibnitz, 
having  never  been  sufficiently  explained  by  himself,  and  ap- 
pearing to  have  not  been  understood  by  any  person,  the 
question  is,  to  give  an  accurate  and  luminous  designation  of 
that  language,  to  point  out  the  way  that  is  capable  of  lead- 
ing to  this  desirable  object,  and  at  the  same  time  to  examine 
how  far  the  methods  hitherto  tried  in  certain  sciences,  for 
instance,  in  mathematics  and  chemistry,  might  be  correctly 
applied  to  philosophy  and  the  other  branches  of  human 
knowledge.  For  the  best  answer  to  each  of  these  questions 
the  academy  offers  a  gold  medil  of  the  value  of  fifty  Danish 
ducats.  Answers  to  all,  except  the  last,  the  term  of  which 
is  extended  to  1811,  must  be  sent  before  the  conclusion  of 
1810,  either  in  Latin,  French,  English,  German,  Swedish, 
or  Danish,  to  M.  Buyge,  professor  of  astronomy  at  Copen- 
hagen. 

WERNERIAN   NATURAL    HISTORY   SOCIETY. 

At  the  meeting  of  this  Society,  on  Saturday  2 1st  of  July 
Tasty  Mr.  Campbell  of  Carbrook  read  some  observations  on 
the  cause  of  the  antilunar  or  inferior  tide,  impressing  the 
Newtonian  theory  on  that  subject;  and  Dr. Thomas  Thom- 
son read  an  account  of  two  natural  combinations  of  hydro- 
gen and  carbon,  viz.  carburetted  hydrogen  and  supercar- 
buretted  hydrogen,  neither  of  them  containing  any  oxygen. 

XLV.  In* 
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XLV.   Intelligence  and  I 
To  Mr.  7 

Sin,  Am  extraordinary  accidi 
neighbour,  Mr.  Walts,  chemist 
excited  the  attention  ot'  several  | 
am  anxious  your  ingenious  read 
ticulars  respecting  it ;  and  if  yo 
ing  briefly  an  account  of  the  af 
it  might  in  future  prevent  a  mo 
Mr.  Watts  had  taken  into  h' 
boy  of  aquafortis,  and  from  son 
lowing  morning,  his  warehou 
there  being  a  great  quantity  ol 
many  parts  of  the  building.  ' 
the  carboy  was  on  fire,  and  mo 
saw  the  remains  of  the  basket 
yard.  The  air  quickly  revive* 
doubt  but  I  could  very  easily  hi 
Particular  inquiry  was  made  re 
appears  to  have  been  perfectly  c 
no  turpentine,  or  other  inflami 
of  the  spot  where  the  carboy  si 
surprised  all  who  have  seen  it, 
such  materials  without  the  ait 
some  of  your  scientific  corresj: 
for  this  strange  event,  which  d 
rally  known,  and  may  point  ou 
more  serious  conflagration.  I  i 
Your  o 

Lancaster  Court,  Strand, 
II  September,  1810. 

The  French  Government  ha 
superb  remains  of  Roman  arc 
cleared  from  the  rubbish  with 
several  centuries  cnnlunudcd. 
which  disfigured  these  monume 
sequently  been  removed,  and  t 
of  the  original  architecture  ha 
repaired. 

BETHLHM  IK 

Application  was  made  to  Pari 
for  an  Act  to  enable  the  Govcn 
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exchange,  with  the  City  of  London,  the  present  contracted 
site  of  the  hospital,  for  a  piece  of  ground,  containing  nearly 
twelve  acres,  situated  in  Saint  George's  Fields ;  on  which 
spot  the  unhappy  subjects  of  mental  derangement  will,  in 
addition  to  their  former  advantages,  possess  such  superior 
requisites  of  air  and  exercise  as  they  have  never  yet  enjoyed, 
which  are  not  only  likely  to  add  in  a  considerable  degree  to 
their  comfort,  but  also  to  accelerate  their  cure.  The  plan 
of  the  ancient  structure  is  very  capable  of  improvement, 
and  has  lone  indeed  required  it.  The  Governors  therefore 
have  advertised  for  plans  for  the  new  building,  and  offered 
premiums  of  £.200  for  the  best,  £.100  for  the  second,  and 
£.50  for  the  third  best  designs,  in  the  full  confidence  of 
being  adequately  assisted  in  their  anxious  desires  to  erect 
an  hospital  which  may  be  at  once  a  monument  of  a  bene- 
volent and  enlightened  age,  and  an  honour  to  a  great  and 
distinguished  nation.— The  present  intention  of  the  Go- 
vernors is  to  erect  a  building  capable  of  containing  four 
hundred  patients,  but  not  to  confine  themselves  even  to 
that  enlarged  number,  if  they  shall  be  enabled,  by  the  libe- 
rality of  the  public,  to  proceed  further  in  their  design.— The 
funds  of  the  hospital,  which  are  applicable  to  the  purposes 
of  a  new  building,  amount,  however,  at  this  time,  to  little 
more  than  £.87>000,  while  the  cost  of  a  new  hospital, 
upon  the  scale  proposed,  can  hardly  be  estimated  at  a 
smaller  sura  than  £.100,000. — To  effect,  therefore,  so  de- 
sirable a  purpose  as  that  in  view,  it  will  be  obvious,  that 
nothing  short  of  a  liberal  subscription  on  the  part  of  the 
public  at  large  can  suffice.  The  Governors  have  therefore 
published  an  address,  most«arnestly  entreating  all  corpo- 
rate bodies,  as  well  as  individuals,  throughout  the  kingdom, 
to  contribute,  by  their  benevolence,  more  extensive  means 
of  relief  and  cure,  tb<an  have  ever  yet  been  afforded,  to  the 
unfortunate  subjects  of  the  most  afflicting  malady  with 
which  it  has  pleased  the  Almighty  in  his  wisdom  to  visit 
bis  creatures.  Their  appeal  we  are  confident  will  not  be 
in  vain,  in  a  country  whose  greatest  characteristic  is  its 
noble  and  generous  solicitude  to  alleviate  the  miseries, 
administer  to  the  necessities,  and  heal  the  diseases  of  its 
people. 

Subscriptions    afe  received   by   Richard  Clarke,   Esq. 
Chamberlain  of  London,  (the  Treasurer  of  Bethlem  Hos- 

Eital),  Bridge  Street,  Black- friars;  and  by  most  of  the 
anking-houses  in  London. 

lfATH£- 


236  Mathematics. — Port 

MATHKM. 

It  is  well  known  to  mathcm; 
solid  angles  was  lefttn  a  very  ii 
has  scarcely  at  all  been  advance 
one  of  the  latest  commentators* 
having  remarked  lhat  "  we  h 
"  tien  in  the  simplest  easel,  th 
"bears  to  another."  Dr.  Gn 
Academy,  lias  recently  invent! 
which  is  at  once  simple,  satis: 
application,  liy  means  of  this 
mludes  of  solid  angles  may  be 
they  are  of  the  same  class, — as  t 
of  three  planes,  those  by  the  n 
angles, at  the  vertices  of  cone 
class  may  be  compared  with  thi 
to  magnitude  ;  and  their  mutu. 
processes  as  obvious  and  clemei 
in  Plane  Trigonometry.  He  \ 
solid  angles  of  the  regular  tetr 
dron,  and  of  the  right-angled 
numbers  87-7361 I,  2t6'3518J 
speetively  ;  the  maximum  liini 
pressed  by  100O. 

Having  been  favoured  with  a 
trait  of  Buchanan,  by  Titian, 
engraved  by  Wootnolh  in  his 
embellishments  of  the  present  N 
as  wish  to  possess  proofs  (of  v\h 
off)  of  this  admirable  likeness 
Publishers  of  the  Magazine,  at  I 

Notice  respecting  the  Preface 
EiKi/c/optalitt  . 
In  writing  the  preface  to  tin 
some  mistakes  having  occurred, 
gaged  in  the  publication,  the  ci 
leave  to  assure  their  subscribers 
arc  wholly  unintentional  ;  as  it 
to  detract,  iti  any  way,  from 
whom  thiv  employed.  They 
from  Dr.  Kirby,  that  the  artiel 
mistake  to  another  Gentleman, 
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Geology ,  Materia  Medic  a,  Prescriptions,  Russia,  Amuse- 
ments of  Science,  and  Spain,  were  also  contributed  by  him. 
This  notice  is  to  be  printed  separately,  and  may  be  had 
by  the  subscribers  to  the  Encyclopaedia,  from  the  Pub- 
lishers of  that  work  in  London  and  Edinburgh. 

Rupture  is  so  general  a  disease,  and  in  its  aggravated  state 
so   frequently  and  suddenly  fatal,  that  every  information 
which  promises  relief,  particularly  from  the  regular  prac- 
titioner, ought  to  be  universally  known.  We  therefore  give 
the  following  extract  from  a  work  lately  published  by  Mr. 
Edward  Geoghegan,  in  which  an  improvement  in  the  treat- 
ment is  suggested. — "  I  place  the  patient  in  a  recumbent 
position,  with  his  shoulders  a  little  raised  to  relax  the  trunk, 
but  the  pelvis  not  raised,  as  that  would  put  the  fasciae  on 
the  stretch.  The  knees  are  to  be  drawn  up.  If  the  parts  have 
not  been  irritated  by  handling  them,  or  the  body  disturbed 
by  jolting  it  about,  or  by  any  such  roughness,  I  proceed 
directly  to  apply  cloths  wet  with  cold  water,  expose  the 
entire  body  naked  to  the  air,  the  doors  and  windows  being 
open.    This  practice  usually  succeeds  within  an  hour*.  If. 
it  does  not,  I  surround   the  hernia  with  my  hand  or  hands 
at  about  its  middle,  in  the  way  that  I  would  grasp  a  gum 
elastic   bottle,  to  press  out  its  air  or  other  contents,  by 
gently  approximating  its  sides,    always  holding  in  view, 
that  the  tumour  is  to  be  emptied,  and  not  pushed  vp.     I 
never  press  the  hernia  in  any  direction,  or  at  all  towards 
the  abdomen.     When  it  is  small,  it  may  be  done  with  the 
finger  and  thumb  of  one  hand.     Having  applied  the  hands, 
I  do  not  remove  them  for  fifteen  or  twenty  minutes,  aware 
that  reircrated   impulses  irritate,  and    that  the  effects  of 
compression  are  lost  each  time  that  it  is  intermitted." — hi 
cases  of  great  pain  and  tension  he  omits  thU  practice. — 
This  practitioner  differs  from  ever)*  other  so  far,  as  that  the 
usual  directions  are  to  press  the  protruded  bowel  up  towards 
the  belly,  which  he  takes  great  pains  to  show  is  improper, 
and  insists  that  the  contents  should  be  merely  squeezed  out. 

» — ^^— «™ 

LKCTUKBS. 

Dr.  Adams's  Lectures  on  the  Institutes  and  Practice  of 
Medicine  will  commence  on  Monday  theSth  Oct.  next,  at 
Eight  o'clock,  at  Dr.  Anderson's  Lecture- rooms,  47,  Frith- 
street,  Soho. 

*  In  some  cases  where  I  could  not  immediately  attend,  I  have  directed 
that  cold  application*  should  be  u  ed  until  my  arrival*  anu  auer  an  hour, 
they  inform  d  me  ihat  they  were  seized  with  a  shivering,  that  they  heard 
the  wind  rush  out  of  the  hernia,  and  that  they  were  instantly  relieve  J. 

On 
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On  the  same  day  Dr.  Andci 
of  Lectures  on  Practical  Chern 

Lectures  on  Materia  Medica 
Courses. 

Further  particulars  may  be  k 
Anderson,  as  above,  or  to  Dr 
street. 

Dr.  Ctutterbuck  will  begil 
Lectures  on  the  Theory  and  F 
Medica,  and  Chemistry,  &c.  o 
at  Ten  o'clock  in  the  mornin: 
No.  1,  Crescent,  New  Bridge- 
ticulare  may  be  had ;  or  at  th 
dersgatc-street.  The  Lectures  f 
Practice,  Mondays,  Wednesds 
Medica  and  Chemistry,  on  Tue 
tuidavs,  at  the  same  hour. 

George-street,  Hanover- square, 
On  Saturday,  Oct.  6,  a  Coi 
and  Chemistry  will  recommenci 
usual  morning  hours:  viz.  1 
Practice  or'  Physic  at  Half  afte 
a  Quarter  after  Nine,  by  Geo 
Senior  Physician  to  St.  George* 
of  Physicians,  &c. 

Clinical  Leciures  arc  given,  t 
St.  George's  Hospital,  every  ! 
o'clock. 

LIST    OF    PATENTS     FOR 

To  Charles  Williams,  of  Grat 
wright,  fora  machine  tor  grindiv 
beans,  and  any  other  kind  of  gra 
cles. — Auir.  2,   1810. 

To  Marc  Isambard  Bmmel,  o 
cliinerv  for  the  purpose  of  maki 
and  boots, — Aug.  2. 

To  Thomas  Collins,  London, 
proved  mode  of  making  ladder 
different  pieces,  and  capable  of  bi 
joinis,  will  be  found  extremely 
escalade,  engineering,  escapes  fr 
ines,  and  for  all  other  purposes 
description  are  necessary.— Aug 


List  of  Patents  for  new  Inventions.  tSf 

To  William  Whittnore,  of  Dudmarton,  Salop,  esq.  for  a 
magnetic  toy  to  facilitate  the  teaching  of  children  to  spell, 
read  and  cypher,  in  any  tongue,  with  ease  to  the  teacher, 
pleasure  to  the  children,  and  proportional  expedition. — 
Aug.  14. 

To  Peter  Durand,  of  Hoxton  Square,  merchant,  in  con- 
sequence of  a  communication  made  to  him  by  a  certain 
foreigner  residing  abroad,  for  a  method  for  preserving  ani- 
mal food,  vegetable  food,  and  other  perishable  articles,  a 
lone  time  from  perishing  or  becoming  useless. — Au$.  25. 

To  James  Walker,  or  Wapping,  in  the  county  ofr  Mid* 
dlesex,  ship-chandler,  for  his  machine  or  vessel  for  the  safe 
conveyance  of  gunpowder,  and  for  its  preservation  from 
injury  by  damp. — Sept.  7- 

To  James  Wei  don,  of  the  couuty  and  city  of  Litchfield, 
engineer,  for  his  further  new  improvements  on  a  mill  for 
grinding  bark  and  other  articles.— Sept.  7. 

To  Joseph  C.  Dyer,  of  Boston,  State  of  Massachusetts, 
one  of  the  United  States,  now  residing  in  the  city  of  West- 
minster, merchant,  who,  in  consequence  of  a  communication 
made  to  him  by  a  certain  foreigner  residing  abroad,  is  be- 
come possessed  of  a  machine  for  cutting  or  removing  all 
the  various  kinds  of  furs  which  are  used  in  hat-making 
from  the  skins  or  pelts,  and  for  cutting  the  said  skins  or 
pelts  into  strips  or  small  pieces.— Sept.  7. 

To  David  Mathews,  of  Rotherhithe,  engineer,  for  his 
improved  method  of  constructing  and  building  locks  with 
a  groin  or  Gothic  conic  arch.  Also  an  improved  form  of 
the  gates,  and  an  improved  method  of  opening  and  shutting 
the  same. — Sept.  7. 

To  Joseph  Johnson,  of  the  county  of  Surry,  gentleman, 
for  his  new  mode  of  communicating  intelligence  from  one 
apartment  of  a  house  to  another  by  means  of  machinery  or 
apparatus,  which  he  denominates  a  domestic  telegraph. — 
Sept.  17. 

To  Jonathan  Varty,  of  Liverpool,  coach-maker,  for  his 
improvements  in  the  axle-trees  of  carriages. — Sept.  17. 

To  Peter  Brown,  of  Henrietta -Street,  Covent-Garden, 
Middlesex,  gentleman,  for  his  new  construction  of  buoys 
for  ships  or  vessels,  and  for  mooring-chains  or  similar  pur- 
poses.— Sept.  36. 

To  Richard  Seaton,  of  Berwick-Street,  Middlesex,  liquor- 
merchant;  and  Thomas  Rice,  of  Wbitecross-Street,  Mid- 
dlesex, spring  roasting-jack-maker,  for  their  new  burner 
upon  an  improved  construction,  applicable  to  all  kinds  of 
lamps.— Sept.  26. 

METEO- 


Meteorology. 

METEOROLOGICAL   TABLE, 

Br  Mr.  Carey,  of  the  Strand, 
For  September  1810. 
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XLVI.   On  the  New  Mountain  Barometer.    By  Sir  Hkxrit 
C.  Englhfikld,  Bart.  F.R.S.  and  b\S.A. 

To  Mr.  Tilloch. 

Sin,  JL  iir  experience  of  three  years  having  ascertained  the 
convenience  and  utility  of  the  mountain  barometers,  made 
on  the  principles  of  which  a  description,  drawn  up  by  me, 
was  inserted  in  your  Journal,  (vol.  xxx.  p.  46,)  I  am  induced 
to  address  you  again  on  the  subject ;  both  to  inform  the  public 
of  some  improvements  made  in  their  construction  since  my 
former  letter,  and  to  propose  some  mode  of  collecting,  for 
general  benefit,  the  observations  made  by  individuals. 

The  improvement  in  the  construction  is  principally  in 
the  cistern*  It  had  been  found  that  when  exposed  to  gnat 
motion  in  an  unfavourable  position,  which  in  long  journeys 
is  not  easily  avoided,  the  agitation  of  the  meicurv  had 
several  times  cracked  the  tube  toward?  the  top,  in  a  fissure 
scarcely  perceptible  to  the  eye,  Net  sufficient  to  let  in  slovxly 
a  small  portion  of  air.  To  remedy  this  inconvenience,  the 
cistern  has  now  a  bottom  of  leather  on  which  a  screw  presses 
in  the  usual  mode,  so  as  to  force  the  mercury  nearly  to 
the  top  of  the  tube  when  packed  for  carriage.  This  screw 
is  to  be  unscrewed  as  far  as  it  can,  when  the  barometer  is 
prepared  for  use;  and  the  leather  bag  is  so  adjusted,  that 
there  is  no  reason  to  fear  that  the  capacity  of  the  cistern 
thus  in. screwed  for  use,  will  ever  be  sensibly  different  from 
itself  at  different  times.  It  may  be  just  mentioned,  that 
when  the  barometer  is  carried  by  a  careful  person,  it  is  by 
no  means  necessary  to  screw  up  the  bag  between  every 
station  ;  as,  when  unscrewed,  the  instrument  is  in  precisely 
the  same  state  that  it  always  was,  in  those  of  the  first  con- 
struction*. 

Mr.  Jones,  at  the  desire  of  several  gentlemen,  has  en- 
deavoured to  ad  J  a  gauge  point  and  adjustment  to  keep  the 
mercury  in  the  cistern  ever  to  the  ?ame  height,  as  in  .other 
mountain  barometers,  but  such  addition  has  been  found  in 
practice  productive  of  more  inconvenience  than  advantage. 
lie  now,  therefore,  measures  the  content  of  eveiy  tube  se- 
parately, and  engraves  on  the  mounting  the  correction  to 
be  made  to  the  results,  as  stated  in  the  former  paper;  and 
by  this  method  it  is  presumed  that  all  errors  from  the 
want  of  a  gauge  point  must  be  prevented.     Mr.  Jones  has 

•  The  screw  which  frees  the  cistern  for  u«e,  i*  protected  by  an  outer  c  «p 
from  being  spoiled  by  idle  curiosity,  or  injmed  by  a  b!«>w,  which  often 
happened  in  iho.se  barometer*  where  this  fccrcw  \va«  unprotected. 

Vol.  36.  No.  150.  Oct.  1810.  O  now 
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row  sold  above  150  baromct 
these,  it  cannot  be  doubted  tt 
been  purchased  by  genttemet 
use  them  for  the  purpose  of  m 
that  a  great  number  of  valu 
made  with  them  in  different  ] 
however,  these  observations 
observers,  the  public  is  litll 
doubt  not  that  if  it  were  gi 
for  them  was  provided,  all  th( 
observation*  of  attitudes  wit 
mountain  barometers,  would  t 
and  contribute  their  pari  io  ll 
information  which  would  be 
either  of  the  observations  ihcr 

For  this  purpose  Mr.  J  one) 
of  Kent  on -street,  Brunswick 
artist  who  made  these  barooH 
lion,  ha*  kindly  consented,  a 
arrange  all  such  observations 
(post  paid  or  franked)  by  ifa 
incut ;  and  I  stall  be  happy  i 
puling  them,  but  will  rcadll 
of  them,  either  in  the  literary  j 
as  buy  tn  process  of  time  apj 
the  most  desirable  that  iIhj  i 
be  published  with  tbeir  obac 
of  auihemiciiv  to  them:  lh: 
omitted,  as  the  several  .-tv.tr 

A*  it  is  to  be  r-  . -i  J  thai 
ituiuc  -„-i  •-  c  »  i:  mi:fr:.i!l' 
r.<i»Ci  ■-.'■*-.    *  i  ct<  e-tl  t'.Tm 
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It  will,  however,  be  best  to  make  observations  as  often  as 
possible  both  on  the  one  and  the  other,  as  it  has  been  as- 
certained, both  by  Mr.  Cavendish  and  the  late  Dr.  Hunter, 
that  the  temperature  of  the  waters  at  any  given  place  is  a 
most  accurate  mtasure  of  its  mean  heat ;  a  determination 
of  which  is  not  only  an  object  of  considerable  curiosity  iu 
itself,  but  of  very  great  consequence  in  an  agricultural  point 
of  view. 

The  annexed  form  for  registering  the  observations  scarcely 
requires  an  explanation.  The  first  column  is  for  number- 
ing the  observations,  which  extremely  facilitates  the  re- 
ference to  them.  The  succeeding  columns  are  fully  ex- 
plained by  their  titles*  The  last,  called  Results,  is  added, 
in  order  that  those  persons  who  choose  it  may  place  in  one 
view  the  observations,  and  the  altitudes  deduced  from  them. 
Printed  sheets  in  this  form,  ready  for  use,  may  be  had  of 
Mr.  Jones.  The  back  of  each  page  is  left  blank,  for  the 
convenience  of  inserting  any  other  notes  or  observations. 

I  am,  sir, 

Your  humble  servant, 

H.  C.  Englepield. 
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XLVII.    On  the  Land  Winds  of  Coromandel ,  and  their 
Causes.    By  William  Roxburgh,  Af.D.* 

JL  hr  land  winds  on  the  coast  of  Coromandel  are  thoso 
hot  winds  which  blow*  at  a  particular  season  of  the  year, 
and  hour  of  the  day,  from  the  western  hills,  common!/ 
called  the  Ghauts,  towards  the  Bay  of  Bengal.  In  the 
more  inland  countries,  as  above  the  Ghauts,  they  are  not 

•  From  TrtMatUotu  qfthc  Medical  Satiety  yf  London^  vol.  i.  part  I.  just 
published. 

Q  3  confined 
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confined  to    any  regularity,  tl 
»ilh  a  great  degree  of  seven* 

I  understand  also  that  in  i 
are  sometimes  experienced  vei 
the  west  or  the  noilhward,  o 
have  not  been  able  to  am-rta 
10  prove  the  insufficiency  at 
signify  little,  although  in  o 
more  moment. 

A*  llicy  arc  generally  su| 
country,  and  are  fell  during  i 
should  imagine  their  hisiorj 
K't'ly  investigated  and  ttntlei 
neither  the  one  nor  the  other 
explained. 

The  most  plausible  reasnr 
accumulation  of  heat  in  thei 
which  they  prevail,  and  ih 
which  they  have  to  pass.  1 
true  came,  it  shall  be  my  < 
which  I  'a  ill  add  an  attempt 
one,  founded  on  known  diet 

Respecting  the  theory  I  hs 
found  hut  few  palrons  "in  ill 
flatter  myself  may  be  ascribe! 
it  has  been  proposed,  than  tc 
constructed. 

In  order  to  facilitate  the  i 
as  well  as  to  show  thit  the  I 
attention  from  the  philosnp] 
phenomena  accompanying 
as  well  as  the  ellccls  bv  wine 

Could  my  pen  equal  my 
paint  iheir  effects  in  the  mo; 
years  experience  in  a  cuuntr; 
for  their  intensity. 

The  land  winds  are  prci-ti 
or  in  the  beginning  of  April 
eleven  and  twelve  o'clock  :il 
lions,  mostly  from  west  to  t 
calkd  by  the  names  I'e.hash 
times  do  a  little  mischief  to 
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rushed  as  it  were  with  clouds,  which  become  daily  darker 
and  heavier,  until  they  discharge  themselves  with  much 
thunder  and  lightning  in  a  heavy  shower  of  rain.  After 
this  marked  phenomenon  the  land  winds  set  in  imme- 
diately with  all  the  violence  of  which  they  are  capable. 

Tlieir  commencement  is  generally  in  the  latter  end  of 
April,  or  beginning  of  May,  and  their  reign  lasts  to  the 
eailicr  days  of  June,  during  which  period  they  generally 
exert  their  violence  from  ten  or  eleven  o'clock  in  the  morn- 
ing: until  about  thiee  or  four  o'clock  in  the  afternoon. 

w 

In  this  season  the  atmosphere  is  commonly  hazy  and 
thick,  except  that  in  the  evenings  and  nights  the  sky  is 
serene  and  clear,  provided  the  land  winds  Jo  not  continue 
the  \i  hole  day. 

The  rising  sun  which  portends  a  land  wind  day  appears 
of  a  fiery  red,  and  as  if  involved  in  mist,  which  mist  is 
changed  afterwards  into  clouds  that  lie  heavy  on  the 
Ghauts. 

The  land  wind  of  each  day  is  almost  always  preceded 
by  a  long  calm,  and  immediately  by  a  cloud  of  dust. 

Their  diurnal  violence  is  terminated  along  the  coast  about 
two  or  three  o'clock,  by  the  setting  in  of  the  sea-breeze, 
which  wafts  delight  and  health  as  far  as  its  influence  ex- 
tends, which  is  not  more  than  ten  or  twelve  miles  inland. 
An  abatement  of  their  intensity  from  thence  to  the  Ghauts 
is  all  that  can  be  hoped  for. 

The  sea  breeze  r.  gularly  begins  in  the  afternoon  at  one 
or  two  o'clock,  blowing  pretty  steadily  until  sunset,  when 
it  dies  away  gradually,  and  at  sunrise  it  is  again  perceptible, 
though  wealcly. 

\Vnen  1  sav  its  influence  is  onlv  felt  ten  miles  inland.  I 
do  not  wish  to  be  understood  that  it  does  not  extend  fur- 
ther :  I  mean  only  its  powerful  refreshing  propvriics,  which 
it  loses  in  proportion  to  the  distance  from  the  sea,  and  in 
an  inverse  ratio  to  its  strength,  which  is  not  great.  In 
general  it  arrives  at  thirty  miles  distance  from  the  sea  in 
the  evening,  and  is  then  only  agreeable  by  the  ventilation 
it  effectuates. 

In  the  country  above  the  Ghauts,  as  in  Mysore,  the  east 
wind  prevails  also  in  the  afternoon,  but  from  a  period  much 
earlier,  orcotemporaneous  with  the  sea-breeze  on  thccoa«t, 
which  renders  it  clear  that  this  inland  breeze  either  docs 
not  extend  fuither  than  to  the  Ghauts,  or  really  originates 
there ;  a  point  which  deserves  to  be  ascertained,  as  another 
phenomenon  depends  upon  this  circumstauce. 
r  O  3  Should 
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Should  the  sea-breeze  fal 
land  wind  decreases  gradual!) 

finning  "f  the  night,  which, 
isma!  in  a  degree  :  next  mm 
is  again  perceptible,  bui  at  i 
a*  strong  and  hot  as  the  da v  b 
hand*  iijioii  is  linn  dinties* 
be  ihc  CMt  when  ihf  temper, 
r hat  ni  the  atmosphere.  Tr 
fortnight  in  (be  vear  1700  i' 

the  thermometer  at  eight  1 
Kih°,  and  at  noun  at  1 12". 
very  often  crack  and  brtak  t 
niturc  warps  and  shrinks  _-i 
out  of  doors  and  tables,  & 
however,  1  have  never  seen 
than  1 1  s",  viz.  m  (be  cook 
some  sav  they  have  observed 

The  Ghauts,  and  the  hills 
are  then  seen  lighted  all  n 
often  in  a  very  picturesque  r 

These  illuminations  appea 
of  the  mountains,  and  sfld 
or  bottom  "t  thiin.  They 
hills  on  which  the  hambooi 
probably  led  I  he  nalivcs  to 
rsiVinallV)  bv  ascribing  ii 
^InalruhnllKr. 

Lieutenant  Kater,  of  his  1 
lha:  iiieeo-kv  hark  of  the 
»p.-iiian«iL»-|-.-inll-miH,asl 
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•tiff*  and  painful.  This  is  owing  to  the  immediate  volatili- 
zation of  all  humids  that  irrigate  our  organs,  and  which,  in 
this  particular  one,  prgbably  gives  rise  to  inflammations  of 
the  eyes,  so  frequent  at  this  time  of  the  year*. 

The  continuance  of  this  wind  causes  pain  in  the  bones, 
and  a  general  lassitude,  in  all  that  live ;  and,  in  some,  pa- 
ralytic or  hemtplectic  affections.  Its  sudden  approach  has, 
besides,  the  dreadful  effect  of  destroying  men  and  animals 
instantaneously. 

It  is  not  very  uncommon  to  see  large  kites  or  crows,  as 
they  fly,  drop  down  dead  ;  and  smaller  birds  I  have  known 
to  die,  or  take  refuge  in  houses,  in  such  numbers,  that  a 
very  numerous  family  has  used  nothing  else  for  their  daily 
meals  than  these  victims  of  the  inclemency  of  the  season 
and  their  inhospitalitv.  In  populous  places  it  is  also  not 
very  uncommon  to  hear,  that  four  or  five  people  f  have 
died  in  the  streets  in  the  course  of  a  day,  in  consequence  of 
being  taken  unpiepared.  This  happens  especially  at  the  first 
setting  in  of  those  winds. 

The  natives  use  no  other  means  of  securing  themselves 
against  this  wind  but  shutting  up  their  houses,  and  bathing 
in  the  morning  and  evening ;  Europeans  cool  it  through 
wetted  yatsj  made  of  straw  or  grass,  sometimes  of  the  roots 
of  the  wattie§,  which,  wetted,  exhale  a  pleasant  but  faint 
smell.  It  will  be  incredible  to  those  that  have  never  wit* 
nessed  it,  but  the  evaporation  is  really  so  great,  that  several 
people  must  be  kept  constantly  throwing  water  upon  the 
tats  (eight  feet  by  four)  in  orJer  to  have  the  desired  effect 
of  cooling  a  small  room. 

Tt  would  be  scarcely  necessary  to  observe,  if  it  were  not 
in  contradiction  to  public  opinion,  that  the  cold  produced 
is  not  a  peculiar  property  of  the  wind,  but  depends  upon 
the  general  principle,  that  all  liquids  passing  into  an  aeri- 
form state  absorb  heat,  and  cause  immediately  around  them 

#  The  eye  flics,  to  often  supposed  to  occasion  it,  pn  duce  a  transient  and 
sharp  pain  in  the  eye,  hut  never,  I  believe,  a  la%ting  inflammation. 

It  i*  generally  thought  nfeciious,  and  may  he  to  by  the  interference  of 
the  eye  flic*  carrying  the  contagious  matter  from  an  affected  .eye  to  a  *ound 
one. 

t  Four  people  dropped  down  dead  at  Yanam,  in  the  year  1797,  an  hour 
after  my  arrival  there  from  Masulipatam:  and  at  Samufcotah  four  or  five 
died  the  same  day  ou  ihe  short  road  between  that  place  and  Peddapore:  the 
number  of  inhabitants  of  either  of  these  places  doe*  uot  exceed,  I  believe, 
fiVc  thousand. 

|  The  frame  of  them  is  made  of  bamboos  in  the  form  of  the  opening  in 
the  house  to  be  tatted,  let  it  be  door  or  window,  which  is  then  covered 
with  straw  in  the  manner  every  one,  thinks  best  suited  to  retain  the  water 
longest. 

J  sl/idrnpogunmuricatum. 

0  4  a  di- 
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a  diminution  of  it,  and  cow 
On  the  same  principle  dcpei 
and  water,  in  the  land  inm 
earthen  vessels  which  allow  a 
their  pons,  and  the  former  i 
of  cloth  or  in  straw,  wind]  m 
ened. 

The  great  violence  of  thest 
by  frequent  shower*  of  rain, 
and  bv  the  greater  quantity  < 
the  inland  countries,  which 
formation  of  clouds  along  t 
clearer,  and  visible  at  a  great* 
at  anv  other  period  of  the  vea 

After  the  en.imer.il  ion  of. 
stances,  I  am  naturally  led  to 
that  produce  them.  Before 
must  prove,  according  to  or 
philosophers  is  founded  in  en 

They  ascribe,  as  alrea.lv  oh 
which  distinguishes  these  w) 
absorption  of  caloric  in  the 
tntd  of  country,  at  3  time  wl 
fully  in  our  latitudes. 

According  to  this  theory, 
proportion  to  the  space  over  I 
it  ittould  tie  hotter  on  the  coj 
conotrv  inland,  <ir,  which  h 
bv  dtgrcis  tronu'.ie  east.ru  tt 
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Time  is  another  measure  applicable  to  the  acquisition  of 
heat,  as  it  increases  to  the  greatest  pitch  which  a  body  is 
capable  of  receiving  in  proportion  to  its  continuance :  the 
land  winds  should  therefore  be  cooler  when  they  set  in  at 
len  or  eleven  o'clock,  and  hottest  at  their  termination  in 
the  afternoon  ;  thev  should  be  so  at  l?a»t  at  noon,  when 
the  sun  is  nearly  vertical,  and  has  the  greatest  influence  on 
the  substances  from  which  heat  is  to  be  attracted.  The 
contrary,  however,  comes  nearest  to  ihe  truth;  for  it  is 
known  that  these  winds  set  in  with  their  greatest  violence 
and  heat  at  once,  which  rather  abate  than  increase,  as 
might  be  expected. 

We  should,  on  this  principle,  further  suppose  the  heat 
would  increase  gradually  with  the  return  of  the  sun  to  our 
latitudes,  from  its  southern  declination,  and  stand  always 
in  proportion  to  its  position.  We  find,  however,  that  ex- 
perience also  contradicts  this  point  of  the  theory  under  dis- 
cussion; for  after  the  sun  has  passed  our  zenith*,  the  land 
winds  set  in  at  once  with  all  their  intensity,  in  the  manner 
before  described,  and  they  cease  as  abruptly  before  its  re- 
turn again  f. 

A  material  change  in  the  temperature  of  this  climate  is 
certainly  effected  by  the  approach  of  the  sun  fiom  the  south ; 
but  the  heat  which  is  thus  caused,  and  which  increases 
by  imperceptible  degrees,  is  never  so  great,  and  is  only  felt 
by  those  who  expose  themselves  to  it  unprotected;  for  the 
air  remains  proportionally  cool,  and  our  houses  afford,  in 
this  season,  a  pleasant  retreat.  We  find  it  far  otherwise 
in  a  land  wind  ;  for  this  penetrates  our  inmost  recesses,  and 
fenders  life  miserable  every  where. 

I  have  before  observed,  that  winds  equally  hot  with  those 
of  periodical  duration  are  felt  in  all  parts  of  the  country, 
and  at  different  seasons;  a  circumstance  alone  sufficient, 
if  proved,  to  overthrow  the  ground a-ork  of  the  old  theory. 

For  a  confirmation  of  this,  I  will  appeal  to  the  general 
observation,  that  immediately  before  a  long  rain  the  weather 
is  sultiy,  and  that  a  single  shower  is  always  preceded  by  a 
warm  disagreeable  wind. 

We  are  very  particularly  reminded  of  the  approaching 
great  monsoon  in  October  by  the  oppressive  heat  we  have  in 
the  calm  evenings  of  that  month,  which,  1  am  persuaded, 
would  equal  that  of  the  land  winds  in  May,  if  the  atino- 


•  The  tun  is  in  the  senith  at  Madras  about  the  ?Cth  of  April, 
f  The  oun  is  again  in  our  zenith  on  iu  southern  declination  about  the 
19ih  of  August. 

sphere 
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sphere  was  not  cooled   in  the  1 
breezes  that  have  waited  over  c 

I  can  refer,  secondly,  in  t! 
according  m  which,  the  4ih  ol 
a  place  mil  far  from  Btngatore, 
short  time  to  104°  just  before  s 
ai  a  time  when  heavy  clouds  d 
sphere. 

Further,  in  the  months  of  I 
had  often  at  Bengalorc,  in  ihc 
wind  from  the  ea-t^ard,  which 
land  winds,  and  were  really  a* 
derate  laud  winds  are  in  the  Ca 
tiplicd  instances  id' this  kind,  h 
fact  so  much  known  il  would  b 

The  last  refuge  of  the  defer 
valley*  of  the  Ghauts,  in  whic 
generated  by  the   concent  rated 

BUB, 

I  will  not  deny  but  the  heal 
may  contribute  much  to  raise  t 
but  the  sudden  appearauce  of  ih( 
and  abrupt  disappearance,  all  ro 
lion  as  a  principal  cause. 

The  heat  of  these  winds  shou 
words  more  on  the  preceding 
from  the  point  where  it  is  great* 
both  sides,  as  is  the  case  on  the 
the  contrary,  we  find  that,  in 
ascended  the  Ghauts,  or  on  the  t 
the  clouds,  we  have  escaped  if 
hereby  remarkable,  thai  the  dire 
to  appearance  nearly  the  same 
for  example,  the  wind  is,  in  t 
during  the  greater  part  of  the 
from  the  east,  and  commonly  w 

This,  together  with  what  ha 
hope,  be  thought  sufficient  to 

*  M;TJor  I.ambtori,  a(  [he  lop  of  Cam 
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lative  to  what  can  not  be  the  cause  of  the  heat  in  the  land 
winds. 

It  remains  now  to  point  out  a  theory,  supported  on  a 
firmer  basis,  which  1  shall  endeavour  to  do  in  the  follow- 
ing pages.  It  is  founded  on  a  chemical  principle,  and  will 
explain,  1  think,  the  heat  of  these  winds  in  a  satisfactory 
manner. 

The  principle  itself  needs  no  demonstration,  as  it  is  ad- 
mitted as  a  general  la  •a  ;  via.  that  *'  all  bodies,  when  they 
become  more  dense,  sufter  heat  to  escape  ;  or,  what  is  the 
same,  they  give  out  brat."  For  example,  when  gases  or 
aeriform  substances  become  vapours,  they  discharge  as 
much  heat  as  was  necessary  to  keep  them  in  their  former 
gaseous  state :  further,  vapours  in  condensing  iuto  8uids 
are  known  to  do  the  same,  as  also  fluids,  acquiring  solidity. 

I  am  sorry  that  the  quantity  of  heat  set  tree  in  the  con- 
densation of  vapours  required  for  a  pound  of  water  has 
escaped  my  memory ;  but  I  recollect  it  was  very  considera- 
ble. We  know,  however,  that  a  great  deal  of  it  is  re- 
quired for  the  evaporation  of  tlte  same  measure,  and  it  is 
but  reasonable  to  admit  that  the  same  quantity  with  which 
it  has  combined  should  be  discharged  on  its  returning  to 
its  former  state  of  fluidity. 

In  order  to  applv  this  principle  to  explain  tlte  presence 
pf  heat  in  our  land  winds,  I  must  first  observe,  that  the 
atmospher£~in  January,  February,  and  March,  is  perfectly 
clear  and  serene;  and  then  I  will  call  to  mind  what  has 
been  said  of  the  phenomena  or  those  winds,  that  they  are 
preceded*  by  clouds  on  and  among  the  Ghauts,  and  that  3 
heavy  shower  of  rain  from  thai  quarter  announces  their  ar- 
rival; that  during  their  conituu^nce  clouds  are  observed  to 
lie  on  the  Ghauts;  and  that  the  atmosphere,  even  in  the 
low  country,  is  hazv  and  thick.  1  must  add  also,  that  t'ie 
countries  west  of  the  Ghauts  are  at  this  season  frequently 
visited  bv  heavy  showers  of  rain,  accompanied  with  much 
thunder  and  lightning,  and  sometimes  with  hail.  Here  in 
the  Mysore  country  I  Irtve  found  the  heaviest  showers  of 
this  kind* to  come  from  the  north-west  *,  which  is  exactly 
in  the  direction  of  the  countries  remarkable  for  the  great 
heat  of  the  land  winds  in  this  season.  At  times,  we  nave 
also  showers  from  the  east  and  south  east,  and  my  attention 
•hall  not  be  wanting  to  asceruiu  whether  it  is  not  at  the 
time  when  the  land  winds  blow  hottest  in  the  Carnatrc, 


•  The  hottest  land  winds  in  this  season  (1804)  at  Madras  were,  I  under- 
jta.id,  from  the  north-west ;  which  corresponds  with  the  direction  from  which 
the  rain  came  in  "Mysore  at  that  period. 

By 
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IW  this  we  sic,  that  the  clondt 
charged  with  water  m.tl  rieCltlcltJ 
M  investigate),  art  drawn  to  the 
«hich,  during  the  formation  of  1 
sarily  he  dibcharged,  is  carried  li 
parts  of  tlie  cnai-t,  and  causes  (b 
land  wind*  arc  -o  rcvnaikablc. 

I  baric  acknowledged  already, 
by  the  power  nf  ilie  sun  in  this 
aggregate  of  it  in  ihc  Wind  ;  but 
it  acts  drily  as  a  secondary  B**W( 
eCntiag  il* absorption  and  diiniu 
variety  of  sub.-ianccs,  psrtkulafl 
would  i.i'nibiiic,  if  they  bad  not 
01  incapacitated. 

In  colder  elimaics,  this  absorpt 
dcgiee,  ai  suh&iancca  arc  abundi 
produced  by  the  formation  of  ra 
come  imperceptible  *.  It  is,  hw 
tmrked,  thai  the  heal  of  the  sin 
puwiiful  than  at  any  other  tin 
ascribed  i»  the  reflection  of  the 
dmids;  but  I  opine  it  is  oflcn  tl 
irutiun  of  water  ill  the  clouds,  I 
that  iiii'itiini. 

It  hu  been  absented,  that  the 
not  felt  on  the  top  of  hi  eh  hills, 
considerable  perpendicular  heigh 
raoes  most  violcnllv  ;  a.,  lor  exai 
Ghauts,  which  \-  onlv  about  live 
t!ie  valleys  innmdi.iicb  hclow.    'I 
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produced  by  the  heat  of  the  season,  which  would  naturally 
cause  the  wind  to  rush  thither,  with  all  its  contents,  and 
with  greater  impetuosity.  The  coolness  of  the  atmosphere 
on  elevated  situations  may  be  ascribed  also  to  the  evapora« 
tion  of  the  uppermost  strata  of  the  clouds,  which  accom* 
pany  the  land  winds. 

Many  arguments  I  have  dispensed  with,  which  might 
have  been  produced  to  elucidate  and  to  establish  my  theory* 
as  they  were  chiefly  such  as  could  be  collected  from  simple 
inference, -and  from  affirmative  application  of  doctrines  ad- 
vanced before. 

I  will  only  add,  that  both  the  sirocco  and  samicl  may  be 
owing  to  similar  causes  as  those  which  appear  to  be  pro- 
ductive of  the  pernicious,  or  rather  disagreeable,  effects  of 
our  land  winds. 


XLVIII.  Hints  respecting  a  New  Theory  on  the  Orbits  of 
Comets.     By  Mr.  W.  Crane,  of  Edinburgh. 

To  Mr.  Ttlloch. 

Sir,  Jl  he  following  theory,  for  any  thing  I  know,  is 
original :  should  it  be  deemed  worthy  of  a  place  in  the 
Philosophical  Magazine,  its  insertion  will  much  oblige 

Your  humble  servant, 
\V.  Cranf, 

Sept.  27, 1810.  Student  of  Medicine,  Edinburgh. 

•*  Ha*t  thou  ne'er  seen  the  comet's  flaming  flight? 
The  illur.rious  stranger  pairing,  double*  wide 
Heaven's  migh'y  cape,  and  then  revisits  Earth." — Young. 

Tiik difficulties  with  which  this  intricate  branch  of  astro- 
nomy is  surrounded,  the  short  part  of  an  orbit  of  a  comet 
that  is  visible  to  u»,  and  the  rarity  of  their  appearance,  have 
given  rise  to  innumerable  theories,  many  of  which  have  no 
sooner  been  advanced  than  they  were  immediately  aban- 
doned as  erroneous. 

The  school  of  Peripatetics  assigned  comets  no  pl|ce  iti 
our  planetary  system,  they  only  considered  them  as  sub- 
lunary things  made  up  of  the  exhalations  in  the  terrestrial 
regions;  which  was  the  opinion  of  many,  until  Tycho  Brahc 
and  Kepler  proved  by  observation  that  they  were  beyond  the 
moon,  and  consequently  not  composed  of  terrestrial  va- 
pours :  this  was  further  confirmed  by  the  observation  made 
by  Cassini,  of  that  seen  in  the  year  1605,  and  of  another 
that  appeared  in  April  1680.  Cartcsius  thought  them  to 
be  permanent  bodies,  like  the  planets,  and  to  be  constantly 

carried 
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curled  from  one  vortex  to  U 
(_  t*?mi  supposed  fiom  his  tibser 
circle*  v»rv  eccentric,  and  coniaii 
them  ;  and  from  hence  was  led  i 
and  I6SI  was  the  same  as  apo 
i>|  tliii  and  some  ruber*  he  had 
he  (determined  that  cnmcM  mo 
tions  Annum)-,  Pegasus,  Andt 
Scorpio,  and  the  bow  of  Sagit 
zodiac  ot'  comets.  That  this  is 
tions  hare  proved.  The  comet  t 
1608  wis  lirst  seen  in  Serpen  tari 
the  riifhl  shoulder  of  Hercules,  tl 
the  tail  of  the  Swan,  which  is  a  c 
the  zodiac  laid  down  bv  Cassini 
System  of  Comets,  published  in 
satellites  moving  about  a  prims 
around  the  sun,  at  a  distance  tq 
of  the  Magnus  orhis,  in  four  ye. 
Saturn,  who  is  958  limes  nearei 
tion  in  about  3t)  years.  This 
never  see,  on  account  .of  its  8 
stance,  and  these  comets  or  sate 
lb ey  descend  towards  us  in  pei 
have  a  greater  bodv  revolving 
smaller;  which  is  contrary  to  w! 
to  the  other  planets  and  their  sa 
sidcr  this  as  one  of  those  theori 
from  so  great  a  man,  would  hai 
oblivion  ? 

Sir  Isaac  Newton,  Dr.  David 
others,  imagine  them  tu  move 
having  the  centre  of  the  sun  in  c 
in  their  calculations  have  substit' 
having  the  same  vertex  and  foci) 
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move  in  very  eccentric  ellipses,  in  one  of  the  foci  of  which  is 
placed  our  sua  ;  for,  as  La  Place  says  in  his  System  of  the 
World,  analogy  leads  us  to  imagine  that  comets  move  in 
orbits,  which,  instead  of  being  nearly  circular,  like  those  of 
the  other  planets,  are  very  eccentric,  and  the  sun  extremely 
near  that  part  in  which  they  are  visible  to  us,  and  to  observe 
the  same  law  as  the  other  planet*. 

Hence  is  it  not  probable  that  they  revolve  about  two 
fixed  stars,  placed  in  the 'two  foci  of  their  orbits?  This 
opinion,  I  think,  is  strengthened  by  the  amazing  eccen- 
tricity of  their  orbits,  which,  as  was  observed  above,  ap- 
proaches very  near  to  a  parabola,  no  comet  has  yet  been  seen 
that  would  answer  to  an  hyperbola:  of  this  amazing  di- 
stance, the  exceeding  small  part  we  see  before  a  comet  ap- 
proaches the  sun,  and  when  it  leaves  him,  would  not  differ 
much  from  a  right  line.  Again,  as  the  two  foci  of  the 
ellipse  in  which  it  moves  art  so  very  distant,  is  it  not  pro- 
bable  there  are  two  attracting  powers  ?  that,  is  one  in  each 
focus ;  aud  as  the  attraction  ot  one  body  begins  at  the  point 
where  the  other  ends,  let  us  conceive  the  comet  to  be  put 
in  motion  a  little  beyond  that  point,  as  at  A,  and  by  the 
time  it  arrived  at  B,  its  centrifugal  C 

force  becomes  great  enough  to  jyf 
throw  it -within  the  attraction  of  v. 
the  focus  D,  which  we  will  sup-  A 

pose  at  C :  it  is  now  acted  upon  by  the  attractive  power  at 
Df  and  acquires  in  moving  from  C  to  D  a  velocity  great 
enough  to  bring  it  again  to  A ;  and  thus  it  will  revolve 
about  the  two  fixed  stars  B  D,  in  a  very  eccentric  ellipse. 
This  will  also  account  for  their  appearance  from  ever}*  part 
of  the  heaVens;  and  it  is  supposed  that  mote  than  450  have 
been  seen  In  different  directions;  for  about  the  same  fixed 
star  many  may  revolve,  ytt  only  one  about  the  same  two 
fixed  stars. 

Ferguson,  in  his  Astronomy,  estimates  the  nearest  fixed 
star  at  about  39,000,000,000,000  miles  distance  from  the 
earth,  consequently  it  is  3«, 000,08 tf, 000,000  miles  from 
the  sun ;  and  Adams,  in  his  Astronomical  Essays,  says  that 
the  comet  seen  by  Brydone  at  Palermo  in  1770  moved  at 
the  rate  of  60,000,000  miles  an  hour.  Now  admitting  this 
to  be  its  average  rate,  and  that  it  performed  a  revolution 
once  in  189  years,  which  is  the  period  assigned  to  that 
which  appeared  in  1 661,  we  shall  have  67,802,400,000,000 
miles  for  the  length  of  its  orbit  $  *nd  it  is  not  improbable 
that  this  would  be  the  perimeter  of  an  eccentric  ellipse 
whose  foci  were  the  distance  above  mentioned.  *  n 
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All  Mature  is  held  together  b* 
getable  kingdom  is  joined  to  I 
plant ;  birds  and  lislies  liy  the  b 
joini  beast  m  nun  ;  and  ilic  *ut 
the  worlds  together  that  form  i 
our  views  a  fitrle  further,  and 
comet  uniting  the  systems  of  c 
Ihe  links  of  that  ch.iiii  by  whicl 


XL1X.       Description  tf  a   M 

attempting  Deprei!at'wn\  wi 
Limit.      By  Mr.  Hobkkt  $ 

Sir,  1  hfg  leave  to  submit  u 
mantrap,  which  I  hope  will  n 
To  thote  who  live  in  the  cnun 
tlie  frequency  »f  petty  depreda 
orchards,  Jtc.  and  which  arc  so 
pcrtons  would  litre  to  endang' 
predator  by  selling  thecnnmioi 
sinned  there  are  but  few  who  - 
offender.  The  instrument  whi 
nift  to  the  Society  is  for  the  pu> 
the  perwn  without  injury.  J 
at  VVoburn  hist  summer,  an 
milar  purpone  was  produced  bj 
consisted  of  a  wood  box,  coi 
bands,  and  two  chains  passing 
this  was  set,  the  chains  were 
harreN,  .-md  extended  to  a  eel 
kepilheli.iplinin  closing  'Hi 


should  at  sellini:  Ik*  let  into  t 
woikof  considerable  labour, 
d.(Tk-ult  to  dispose  of  the  siutl 
Lhe  (raps  and '.is  the  whole  ar 
expensive,  it  appeared   to  me 


without  effecting  their  ttfe  or  Limbs.  S3? 

I  think  it  right  to  give  this  explanation  in  justice  to  Sir 
Theophilus  Biddulph,  from  whom  my  idea  of  the  utility  of 
something  of  the  kind  arose,  as  also  to  show  the  difference 
between  his  invention  and  the  trap  I  have  made,  which  is 
so  very  simple  as  hardly  to  require  explanation.  When  set, 
it  only  requires  that  the  two  keys  be  withdrawn,  and  that 
the  crap  be  covered  with  a  few  loose  leaves  or  mould.  To 
the  trap  I  have  attached  a  piece  of  chain  and  a  screw  to  be 
screwed  into  the  ground,  so  as  to  prevent  its  being  carried 
away ;  but  against  any  person  that  may  be  caught  such  a 
precaution  is  perhaps  unnecessary,  for  any  person  who  is 
caught  will  find  the  jaws  of  the  trap  close  so  fast  on  the 
leg  that  he  cannot  drag  the  trap  far  without  great  pain,  and 
will  consequently  be  glad  to  stand  still  and  to  call  out  for 
relief.  For  the  convenience  of  explanation  I  have  applied 
mufflers  to  the  jaws  of  the  trap,  so  that  any  person  may  put 
in  his  leg  without  the  least  inconvenience*  I  have  even 
tried  it  without,  yet,  though  void  of  danger,  the  sensation 
is  not  pleasant.  The  muffle  will  of  course  be  omitted  when 
set  for  use,  as  it  is  not  then  necessary  to  guard  against  a 
little  inconvenience,  otherwise  the  springs  might  be  made 
weaker.     I  remain,  sir, 

Your  most  obedient  humble  servant, 

Wotmrn,  Feb.  12,  1809.  ROBERT  SALMON. 

To  C.  Taylor,  M.D.  Sec. 

P.  S.— Permit  me  strongly  to  recommend  to  the  notice 
of  the  Society  the  earth  screw  attached  to  the  trap,  as  excel* 
lent  for  the  purpose  of  fixing  any  thing  steadily  in  the  earth. 
This  screw  is  far  superior  to  the  common  way  of  driving  an 
iron  point  or  stake  therein. 

I  have  employed  it  for  several  years  in  fixing  cross-staffs 
and  other  surveying  instruments  with  great  advantage.  The 
very  act  of  driving  a  spiked  instrument  into  the  earth  leaves 
it  loose  with  some  play  or  movement,  which  prevents  it 
from  being  easily  secured ;  but  with  a  screw  of  this  kind  at 
the  bottom  of  the  instrument  it  is  firmly  fixed  iu  the  ground, 
and  a  turn  of  the  screw  will  again  fix  it,  if  it  should  by  any 
means  be  moved  or  loosened.  It  may  also  be  screwed  into 
the  ground  with  any  instrument  upon  it,  which  would  be 
spoiled  by  the  act  of  driving  it  in. 

Description  of  Mr.  Salmon's  Man-Trap,  which  detains  the 
Offender,  without  injuring  or  maiming  him.  See  Plate 
VI.  Fig.  l. 

The  principal  figure  in  the  fore-ground  of  Plate  VI.  is  a 

Vol.  36.  No.  150.  Oct.  1810.  R  perspective 
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perspective  view  of  tbU  mat 

of  wrought  iron,  about  IS  in 
jccting  from  it  to  receive  a 
which  is  fastened  to  an  iiuo 
screwed  into  the  earth  by  ti 
is   about    14    inches   long,  i 
ground,  will  hold  bo  firmly, 
being  drawn  out,  even  bv  l* 
small  square  end,   it  c.innol 
handle  E :  so  that  an  offend 
cult  to  remove  the  trap:  ee 
on  centres  in  the  frame  AB( 
tendency  to  close  together, 
fixed  in  the  frame  AB,   and 
from  the  upright  sides  of  tl 
two  small  iron  rods  jointed 
frame  g,  ant!  passing  throu 
other  frame/'.  These  locks 
by  springs  into  the  teeth,  as 
so  as  tn  prevent  the  two  baf 
when  they  have  been  clos: 
The  internal  mechanism  of 
2,  3,  on  a  larger  scale  at  L 
of  the  lock  is  supposed  to  t 
parts,  where  k  represents  ll 
which  is  cut  into  teclh,  r 
teeth  of  the  rack,  and  prcv 
lock  :  the  click  is  pressed  . 
a  spring,  which  is  plainly 
attached  to  the  ends  of  die 
the  bar  pacing  through  tl 
riveted  on  it  is  confined   i 
he  got  out.    Hut  as  ii  ism 
draw  the  clicks  hack  from 
mon  h.is  contrived  two  di 
this  object.     Fi»nre  3.  M 
del  left  at  the  S.'.cictv's  R 
is  put  down  through  a  hi 
received  into  a  hole  lapp 
turning  the  screw  it  lift* 
rack  |   s^>  thai  the  moviii 


the  square  of  the 
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cross  m ;  and  having  thus  removed  the  obstruction,  the  two 
frames  e  efg  are  closed  together  by  the  springs  p  p,  so  that 
the  bmfg  inclose  his  leg,  and  the  clicks  in  the  locks  pre- 
vent the  bars  being  opened  without  the  screws  S.  In  some 
of  the  machines  which  Mr*  Salmon  has  made  since  the 
model  was  deposited  with  the  Society,  the  locks  are  made 
like  figure  2,  L,  where  a  common  key  is  to  be  introduced, 
and,  when  turned  round,  catches  the  tail  of  the  click ;  it 
may  have  wards  to  prevent  the  using  of  a  false  key,  though 
no  wards  are  shown  in  the  plate.  Part  of  the  screw  D  tor 
securing  the  trap  from  being  carried  away  by  depredators, 
is  shown  on  a  larger  scale  at  N,  in  order  that  the  peculiar 
form  of  its  threads  may  be  better  seen,  which  fix  it  firmly 
in  the  earth.  Such  screws  would  be  very  serviceable  in 
fastening  horses  at  grass,  Sec. 


L.  An  Account  of  a  New  Method  of  increasing  the  charging 
Capacity  of  coated  Electrical  Jars,  discovered  by  John 
Wingfibld,  Esq.  of  Shrewsbury*.  Communicated  by 
Mr.  John  Cuthbertson,  Philosophical  Instrument- 
Maker,  Poland  Street,  Soho;  with  some  Experiments  by 
-himself  on  that  Subject. 

An  my  treatise  entitled  Practical  Electricity  and  Galvanism, 
page  103, 1  have  said  that  breathing  into  coated  electrical 
jars  increased  their  charging  capacity  to  such  an  astonishing 
degree,  that  their  discharge  would  fuse  four  times  the  length 
of  wire  more  than  they  could  in  ordinary  circumstances  ; 
which  I  proved  by  experiments  147  and  156.  Since  that 
publication,  large  electrical  batteries  are  become  more  ge- 
neral, and  the  number  of  jars  increased ;  so  that  batteries 
containing  thirty,  sixty,  and  even  a  hundred  jars  are  fre- 
quently met  with  ;  and,  when  so  numerous,  breathing  into 
each  jar  is  very  disagreeable;  and  not  only  that,  but  in  very 
dry  states  of  the  atmosphere,  when  most  wanted,  is  even 
ineffectual,  as  those  jars  first  breathed  into  lose  that  pro- 

Ctrty  which  was  produced  in  them  by  breathing,  before  the 
st  can  have  obtained  it :  so  that  various  other  means  have 
been  tried;  such  as  wetting  the  inside  of  the  jars,  and  put- 
ting wet  sponges  into  them,  or  by  greasing  and  oiling  the 
uncoated  part  in  the  inside ;  all  ot  which  gave  very  uncer- 
tain results,  till  John  Wingfield,  esq.  communicated  to  me, 

* 

•  A  gentleman  who  bat  lately  very  much  diftragvifhed  himself,  not  only 
in  the  electrical  science,  but  ra  all  other  branches  of  experimental  philo- 
sophy. 
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be  had  discovered,  thai  p 

outside  of  tin.-  i  u  -  abot 
venting  the  jars  from  e*plnt 
believed  that  their  thjigiuLg 
thereby. 

I  embraced  the  first  op  port 
discovery  with  single  jars. 

Expnimuit  I. — 1  took  a  vt 
used  to  show  ihe  phenomena 
out  breaking)  twelve  inches 
inches  containing  in  the  who 
was  applied  to  the  conductor 
and  six  turns  of  the  pUlc  cai 
the  coating ;  the  stale  of  the » 
it  required  tight  and  twelve  tt 
a  third  explosion  :  a  fourth  cou 
cleaned  and  dried  as  before, 
discharge. 

Experiment  II. — A  slip  o 
taken,  of  sufficient  length  to 
jar  when  the  two  ends  were  p 
ped  on  to  its  outside  to  about 
the  uncuatcd  part  being  rubh 
to  the  machine,  eleven  turns 
lary  discharge  10  the  outside 

Experiment  1 1 1. — The  pap 
to  touch  the  coaling,  and  the: 
voluntary  discharge  could  h 
charged  in  the  common  way 
increased, — to  prove  which, 

Exprrimvnt  IV.— The  cot 
ter  (which  isaKwys  fixed  to 
was  used,  to  try  to  what  di 
made  to  pass  from  -the  knol 
of  the  electrometer;  which 
five-eighths. 

ErperlawntW  A  piece 
inch  in  diameter  ami  cue  in 

to  pas.-,  a:;d  the  wire  n;|i  \:\ 
Experiment  W.—' li.cc-.i 
breathed  into  mice;  the  dis, 
distance  of  two  inches,  and 
Lxp,rimtut  Vil.—Thej. 
drv,  and  a  pi.ee  of  the  sai 
length  wa,  linns  to  the  ek-r 
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as  before,  and  it  appeared  that  the  greatest  charge  it  could 
take  had  not  the  least  effect  upon  the  wire:  thus  it  appears 
that  a  paper  ring  so  applied  does  not  increase  the  charging 
capacity  of  jars  in  the  same  degree  as  breathing. 

Experiment  VIII.— The  jar  was  highly  charged,  and  ex- 
amined m  the  dark  :  the  paper  ring  appeared  luminous  all 
round  the  uppermost  edge. 

Experiment  IX. — The  ring  was  taken  off,  and  pasted  on 
in  the  inside  close  to, the  coating  :  S3  turns  caused  a  voluu- 
tary  explosion  through  the  ring  to  the  outside  coating. 

Experiment  X. — A  second  ring  three  quarters  of  an  inch 
broad  was  pasted  on  close  to  the  other :  the  same  number 
of  turns  produced  a  voluntary  explosion,  and  the  paper  was 
torn  by  tbe  discharge,  which  was  repaired  and  left  to  dry. 

Experiment  XI. — When  dry,  no  voluntary  explosion 
could  be  obtained. 

Experiment  XII. — Its  greatest  power  was  then  tried,  and 
was  found  to  be  exactly  the  same  as  in  Experiment  VI. (when 
it  was  breathed  into) :  it  discharged  at  two  itiches  distance, 
and  the  same  length  of  wire  was  fused  into  balls. 

Experiment  XIII. — A  second  jar  was  taken  of  a  larger 
sise,  being  13  inches  high,  and  its  coating  seven  inches; 
in  the  whole  it  contained  about  1 90  square  inches :  after 
being  rubbed  clean  and  dry,  it  was  applied  to  the  conductor 
of  the  machine :  twelve  turns  of  the  plate  produced  a  volun- 
tary explosion  to  the  outside  coating. 

Experiment  XIV. — A  paper  ring  was  put  round  the  un* 
coatca  part  on  the  outside  at  about  1±  inch  distant  from 
the  coating:  eleven  turns  of  the  plate  produced  a  voluntary 
explosion  to  the  outside  coaling  :  the  paper  ring  was  then 
pushed  down  to  the  coating,  after  which  no  voluntary  ex- 
plosion to  the  coating  could  be  obtained ;  but  it  discharged 
itself  to  the  electrometer  ball  standing  at  the  distance  of  2J- 
inches  from  the  knob  of  the  conductor. 

Experiment  XV. — The  same  sort  of  wire,  two  inches 
long,  as  used  in  Experiment  VI,  was  hung  to*  the  electrome- 
ter, and  the  discharge  made  it  blue  with  several  bending*,— 
a  proof  that  it  had  beer!  nearly  red  hot. 

Experiment  XVI. — A  ring  of  common  writing-paper 
one  inch  broad  was  pasted  on  ibe  inside  close  to  the  coat- 
ing, and  when  dry  no  voluntary  explosion  to  the  coating 
could  be  obtained ;  but  it  discharged  itself  to  the  electro- 
meter ball  stano%£  at  the  distance  of  2£  inches,  and  the  wire 
was  fused  into  balls. 

Experiment  XVII.— The  paper  rings  were  now  taken  off, 
and  thcuucoaled  part  made  clean  and  dry  :  19  turns  pro- 
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inches  above  the  ground;  upa 
are  placed,  and  bolted  togelh 
shown  at  G,  are  placed  bet  wee 
form  the  ends  of  the  mould;  tin 
the  two  bulls  a  a,  which  are  w 
of  Ihc  moulds,  and  arc  held  la 
in  now  to  be  rammed  in  betwee 
with  an  iron  head  X.  When  i 
and  well  rammed  down,  ihe  ke 
bolls,  and  tut  bolls  drawn  out ; 
anil  put  together  again,  a  lengl 
bolia  at  the  cod  being  put  throi 
only  one  of  the  end  boards  is  n 

Eroceeds  a;  before:  in  this  m 
uilt  or  any  length;  and  when 
then  the  mould  may  be  taken 
again  upon  lh.it  course,  the  Ioj 
put  through  the  boh  holes  wt 
the  wall  at" the  first  operation, 
of  the  wall  is  in  the  same  place 
When  a  wall  is  to  be  built  it 
wood  mil?',  be  placed  under  th 
diminish  the  space  between  th< 
When  the  angle  walls  of  bi 
apparatus,  is  put  together,  as  sf 
planks  are  put  together  to  for 
end  of  each  of  the  planks  F  an 
bolts,  the  other  ends  have  each 
as  shown  separately  at  id;  th 
moulds,  so  as  10  form  a  hinge 
so  as  tn  be  perpendicular  tn  e; 
K,  hooked  into  cvebolts  lised 
planks  of  the  mould  are  juinei 
ncr,  set  tig.  5,  thai  of  one  i'n 
the  other,  and  has  two  pair  o 
receive  the  b  >lts  1 1,  which  a: 
other  shorter  plank,  and  the  i 
of  the  hulls,  to  secure  the  plai 
P  is  occasionally  placed  belwi 
and  the  side  of  ihc  other,  to  i 
planks,  to  make  a  thicker  m 
the  plank  being  received  into 
wood,  and  these  holts  are  tin 
of  the  long  plank.  In  Imildi 
sarv  that  "the   vertical    joint 
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manner  as  the  joints  of  brickwork :  this  is  accomplished  by 
making  the  lower  course  of  wall  upon  the  brickwork  only 
half  the  length  of  the  mould,  which  is  done  by  placing  the 
end  board  G  of  the  mould  in  the  middle  of  it.  The  next 
course  over  this  is  to  be  made  the  whole  length  of  the  mould, 
the  next  one  only  half,  and  so  on,  as  shown  in  the  figure. 

Improved  Moulds  and  Description  of  making  Earth  Walls, 
\  by  Mr.  R.  Salmon,  ofWoburn,  Bedfordshire. 

The  model  of  the  frame  in  possession  of  the  Society  is 
made  to  a  scale  of  an  inch  to  a  foot,  the  frame  at  large  is 
,  made  of  1|  inch  deal,  ploughed  and  tongued  together.  The 
bolts  and  pins  or  keys  of  iron,  as  are  also  the  plates  on  the 
holes  in  tne  sides  of  the  frame.  These  plqfes  are  put  to 
prevent  the  keys  from  cutting  into  the  wood,  and  the  holes 
from  gulling  and  wearing. 

This  sort  of  mould  is  calculated  for  making  walls,  either 
fourteen  or  sixteen  inches  thick,  and  the  model  (or  perspec- 
tive view  of  it  in  the  distance  of  Plate  VI.)  shows  how  the 
mould  is  to  be  applied  for  making  the  corner  of  a  building 
of  the  sixteen  inch  wall ;  the  same  moulds  may  be  applied 
for  a  fourteen  inch  wall.  ./[/"being  the  outer  sides.  FH  the 
inner  sides.  When  employed  for  straight  walls,  or  making 
good  between  the  corners  of  buildings,  the  two  returns  of 
the  frames  are  used  in  pairs,  ff  and  FH  make  two  sets  of 
frames.  The  board  marked  G  must  be  of  width  equal  to 
the  thickness  of  walls  to  be  made,  and  are  for  the  purpose 
of  stopping  the  earth,  and  making  ends  or  jaumbs  to  doors 
or  windows,  or  wherever  wanted.  The  .piece  of  wood  P  is 
two  inches  thick,  and  is  for  the  purpose  of  making  out  the 
external  sides  of  the  moulds,  from  a  fourteen  inch  to  a  six- 
teen inch  wall :  by  introducing  this  piece  between  the  two 
aides yy,  and  putting  the  fixed  iron  pins  in  the  outer  holes 
Z  Z,  and  taking  away  the  blocks  under  the  heads  of  the 
outer  bolts,  the  sides  of  the  frame  will  then  be  sixteen  inches, 
as  under,  and  thereby  adapted  for  a  sixteen  inch  wall.  Fig.  E 
are  pieces  of  wood  about  l -J-  inch  square,  and  cut  to  the 
length  of  the  thickness  of  the  wall,  and  are  for  gauges  to 
be  applied  on  top  of  the  bolt,  to  keep  the  keys  from  draw- 
ing the  sides  too  close  together. 

In  beginning  the  wall,  some  of  them  are  necessary  at  the 
bottom,  the  more  firmly  to  support  the  frame  on  the  brick 
dx  stone  «W  They  arc  then  worked  into  the  wall,  and, 
after  the  frame  is  taken  down,  drove  out.  Alter  the  first 
course,  they  are  only  necessary  to  the  top  irons,  aud  may 
be  taken  out  aa  soon  as  the  earth  is  rammed  up  near  tbem, 

so 
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co  thai  no  holes  arc  left  in  the  t 
more  than  the  bolt  holes. 

When  these  frames  are  used,  0 
direction,  that  the  front  or  end  m 
away,  and  then  hy  means  of  the 
other  return  is  sure  to  stand  at  I 
Care  should  then  be  taken,  in  t 
sided  level :  that  being  done,  the 
the  nature  of  the  frames,  and  mi 
of  course  come  upright  and  lev 
care,and  a  wall  being  properly  beg 
Afler  the  first  course  of  a  built 
should  be  moved  to  another,  am 
arc  up;  and  as  the  top  holes  of  < 
come  the  bottom  holes  in  the  sue 
will  be  found  in  fixing  the  moul 
properly  done. 

Fig.  6.  shows  the  iron  pin  ant 
ternal  angle  of  the  frame  togethei 
to  set  the  returns  at  right  angl 
where  Other  means  of  setting  the 
be  obtained. 

Having  described  the  frame,  , 
generally,  it  may  be  necessary  to 
ticulars  in  the  process.  Having 
the  building,  it  frequently  happei 
comes  too  dry  to  attach  to  the  ne 
therefore  it  is  adviseable  that,  as  t 
the  succeeding  course,  a  small  qu. 
posed  of  j  lime,  and  ■$■  earth,  b 
course,  immediately  before  the  fi 
A  very  small  quantity  is  sufficiei 
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The  earth  proper  for  this  work 
clav,  but  partaking  of  both.  Cla 
able,  as  is  also  chalk,  or  calcareoi 
is  also  not  proper,  unless  ace o in 
quality  :  the  bolder  and  coarser  t 
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When  used,  it  should  retain  no  more  moisture  than  just  to  * 
make  it  adhere  together,  under  the  pressure  of  the  thumb 
and  finger.  Notwithstanding  earths  bordering  on  sand  ap- 
pear to  make  the  strongest  work,  nevertheless  good  eartns 
may  often  be  found  in  parts  that  do  not  abound  with  sarid. 
Those  that  abound  with  a  mixture  of  grit  or  fine  gravel  are 
generally  the  best.  Having  provided  proper  earth,  as  much 
should  be  put  in  each  layer  an  to  form  about  an  inch  and  a 
half  when  compressed  by  ramming. 

The  rammer  X  should  not  be  more  than  half  an  inch 
wide  on  the  edge,  in  order  that  it  may  more  forcibly  com- 
press every  part  of  the  earth,  which  a  flat  rammer  would 
not  do  so  well. 

In  making  the  walls,  about  three  inches  in  thickness 
of  loose  earth  should  be  put  in  each  course,  which  done, 
the  same,  by  means  of  a  trowel  made  for  the  purpose,  is 
drawn  back  and  cleared  from  the  face  of  the  wall,  and  the 
apace  then  filled  up  with  the  facing  componition,  forming 
on  an  average  about  one  inch  in  thickness ;  the  whole  then 
is  firmly  rammed,  (in  which,  and  properly  preparing  the 
facing  stuff,  much  depends  the  perfection  of  the  work)  till 
it  is  quite  hard,  when  it  will  be  compressed  to  about  one 
inch  and  a  half  in  thickness.  The  common  lacing  stuff  is 
composed  of  lime  one  part,  and  earth,  the  same  sort  as  used 
for  walling,  three  parts.  The  lime  and  earth  mixed  and 
slacked  together,  the  same  as  for  mortar.  The  more  it  is 
slacked  and  wetted  the  better,  provided  time  can  be  allowed 
for  it  again  to  dry  and  pulverize,  so  as  to  be  fit  for  ramming. 
The  better  sort  of  facing  stuff  may  have  a  small  quantity 
more  of  lime  in  it. 

The  foundation  should  be  of  brick  or  stone,  carried  up 
nine  inches  above  the  ground ;  and  if  a  plinth  is  to  be  shown, 
then  one  course  above  the  same  should  be  of  brick  or  stone, 
to  prevent  the  water  that  might  lodge  on  the  plinth  from 
damaging  the  earth  wall. 

The  proper  season  for  performing  this  work  is  any  time 
that  the  earth  is  to  be  procured  sufficiently  dry  for  the  pur- 
pose ;  the  more  early  in  the  season  the  better,  in  order  to 
give  it  time  to  dry  before  finishing,  or  if  late  it  would  be  ad- 
viseable  not  to  finish  till  the  year  after  it  is  built. 

Windows  and  doors  may  be  left  in  the  walls  wherever 
wanted,  by  filing  the  head  of  the  moulds  and  carrying  up 
quoins  to  form  the  same :  in  erecting  which  some  bond  tim- 
ber should  be  laid  in  coarse  mortar  and  rammed  in  with  the 
earth.  lintels  may  also  be  laid  at  the  proper  height.  This 
method  is  cheapest,  where  only  one  window  or  door  of  a 

size 
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site  is  wanted  ;  but  if  many,  the 
nuke  some  rough  frames  of  boat 
nc»s  of  wait  s,  and  place  them  in  ll 
and  doors.  When  done,  the  ea 
laying  tond  timber  at  the  sides  a 
both  case;  the  windows  ami  duo 
their  places  and  fastened  to  the  t 
is  up.  The  bond  timber,  lintel, 
as  thin  at  possible,  in  order  topi 
tween  the  earth  and  timber  in 
the  same.  The  bond  timber  abt 
wall  plates  6  inches  by  3;  lintels 
it  may  be  worthy  of  notice  that  a 
be  used,  the  earth  being  sure  to 
in  place. 

Foe  common  cottages,  when 
up  and  covered  in,  the  holes  si 
coarse  mortar  made  the  same  i 
wetter,  and  the  wall  then  lime-v 
•harp  sand,  which  should  be  n 
and  used  while  hot.  This  may 
knob  of  lime  and  sand  a  little  at  i 

For  better  kind  of  cottages  th< 
may  be  used,  and  then,  as  be  for 
or  if  it  be  required  to  make  the 
sible,  the  following  is  the  best  n 
brush  thoroughly  wet  and  soak 
or  three  yards  in  superfine  at  at 
the  said  wetting,  should  be  con 
about  with  a  hand  float,  til!  su 
smooth  and  even,  bv  which  the 
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The  sides  of  the  frames,  as  formerly  constructed,  were 
supported  on  joists  or  cross  pieces  of  timber,  which  pieces 
were  cut  into  the  top  of  each  course  of  walling.  The  sides 
were  then  kept  together  by  upright  timbers  framed  into  the 
cross  pieces  or  joists,  and  the  tops  of  the  upright  pieces 
were  wristed  and  held  together  by  ropes  going  across  the 
frame  from  one  side  to  the  other.  In  consequence  of  this 
construction,  by  experience  I  found  much  labour  was  lost 
in  cutting  the  channels  to  lay  the  cross  pieces  in.  These 
channels,  after  the  buildings  were  up,  took  labour  and  ma* 
terials  to  rill  them  in,  ana  rendered  the  walls  less  strong. 
Also  the  difficulty  of  getting  the  frame  rightly  placed  every 
time  it  was  moved,  and  the  elasticity  of  the  rope  across  the 
top,  made  the  whole  very  imperfect,  so  much  so  that  all 
work  done  in  that  manner  was  untrue  and  unsound ;  as  the 
rope,  however  tight  it  might  be  strained,  would  yield  to  a 
certain  degree.  The  labour  of  moving  was  great,  and  when 
the  frames  were  set,  the  cross  ropes  and  uprights  above  the 
sides  were  much  in  ^e  way  of  the  workmen. 

On  examining  the  model  I  have  the  honour  to  send,  it 
may  be  seen  that  these  frames  being  once  set  true,  they  re- 
quire very  little  care  afterwards :  being  kept  together  by 
iron  bolts,  no  elasticity  can  occur,  and  the  earth  will  be  as 
firmly  compressed  as  if  rammed  between  two  walls.  No 
cutting  away  for  cross  pieces  is  required,  nor  any  holes  but 
the  small  bolt  holes  to  make  good ;  and  as  nothing  sticks  up 
above  the  frames,  the  workman  cannot  be  impeded.  Iu 
consequence  of  these  alterations  the  work  may  be  more 
cheaply  and  truly  executed  than  with  the  old  sort  of  frame. 
Previously  to  entering  into  the  expense  of  this  sort  of 
work,  on  my  conceptions  as  to  its  advantage,  it  may  be  ne- 
cessary briefly  to  state  from  whence  such  is  collected. 

About  sixteen  or  eighteen  years  ago,  the  late  Duke  of 
Bedford  directed  a  foreigner,  who  was  then  making  some 
walls  in  Lancashire,  to  come  and  make  some  specimens 
here,  and  wishing  to  know  how  far  it  might  be  usefully  in- 
troduced, I  was  directed  to  give  attention  and  every  aid  to 
the  man  employed.  Accordingly  frames  of  the  old  sort 
were  made,  exactly  like  those  before  described,  and  with 
them  some  specimens  being  made,  the  man  returned.  These 
specimens  I  considered  were  very  bad  walling,  and  in  at- 
tending to  the  execution  thereof,  seeing  sufficient  room  for 
improvement,  I  was  directed  further  to  practise  it.  Frames 
were  then  constructed  like  the  model,  and  several  walls 
erected,  among  which  were  some  cottages  now  standing, 

and 
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inferable  work,  that  the  experimentalist  should  first  do  a 
small  piece,  and  let  it  stand  with  the  top  only  covered  for  a 
winter  "at  least. 

It  has  before  been  observed  that  the  excellence  of  the 
work  depends  on  its  having  due  compression,  as  well  as  be- 
ing of  proper  soil.  If  the  compression  be  not  perfect,  al- 
though the  soil  be  good,  the  walls  will  be  unsound ;  and 
unfortunately  it  so  happens,  that  when  a  wall  is  built  and 
badly  rammed,  its  imperfection  cannot  readily  be  observed, 
and  further,  the  defect  is  likely  only  to  be  found  but  by 
its  failure :  and  hence  arises  the  greatest  bar  to  its  general 
introduction;  for,  as  it  requires  considerable  labour  to  build 
a  wall,  it  requires  exertion  to  do  it  in  proper  season  ;  and  if 
the  labourer  be  employed  to  do  the  work  by  task,  it  be- 
comes his  interest  to  get  on  and  do  it  slightly,  and  if  done 
by  day,  it  will  not  aovance  so  rapidly :  consequently,  in 
either  way,  it  will  require  great  attention  from  a  careful 
overlooker. 

From  the  foregoing  comparative  statement  of  pisB  against 
brickwork,  persons  unacquainted  with  building  are  inclined 
to  suppose  that  the  whole  expense  of  the  building  will  be  in 
proportion  thereto:  contrary  to  this,  it  only  affects  the  wall- 
ing,—the  roof,  floor,  Sec.  remaining  the  same  as  before, 
excepting  as  it  may  reduce  the  quantity  of  bond  timber  and 
lime  used  in  plastering  the  inside ;  this  latter  is  less  than 
when  plastered  on  brickwork,  the  face  of  the  wall  being  so 
much  truer  than  brickwork. 

A  working  drawing,  on  a  scale  of  one  inch  to  a  foot,  is 
left  with  the  Society,  for  the  inspection  of  any  person  in- 
clined to  construct  the  apparatus. 

LII.  Memoir  on  the  Alterations  which  the  Light  of  the 
Sun  undergoes  on  passing  through  the  Atmosphere.  By 
M.  Hassbnfratz.  Read  to  the  Class  of  Mathematics 
and  Physics  of  the  French  Institute,  20th  October  1806.* 

JL  hb  sun  presents  different  colours  to  our  eyes :  its  disk 
appears  white,  yellow,  orange,  or  red,  according  to  the 
purity  of  the  air,  the  height  of  the  orb  in  the  horizon,  the 
latitude  of  the  places  where  we  observe  it,  and  their  eleva- 
tion above  the  level  of  the  sea. 

In  the  torrid  zone,  the  disk  of  the  sun  is  always  white,  when 
the  air  is  pure,  and  when  it  is  at  the  zenith  of  the  place. 

In  the  frigid  zone,  the  disk  of  the  rising  or  setting  sun  is 
always  red  in  the  shortest  days  of  the  year. 

*  dmtyUi  4$  Ckimie,  tome  Ixvi.  p.  54. 
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On  high  mountain!),  at  an  t 
ion,  the  disk  of  the  sun  is  coo! 
Valleys  and  plains. 

In  general,  the  white,  yellow, 
the  disk  depends  (if  the  purity 
the  thickness  of  the  strata  of 
through  before  reaching  the  eye 
ncr  the  strata  which  are  passed 
disk:  and  vice  versa  ;  the  disk 
orange,  and  afterwards  red.  V 
exhalations,  when  it  contains  sc 
suspension,  and  when  its  purity 
of  the  sun  is  sometimes  colours 
intensity  of  its  light  diminish 
while*. 

The  cause  of  the  colouring  < 
those  problem's  which  ought  t 
phil<)s<>[ili(rs,  and  which  intcres 
tion  to  lis  influence  in  the  p!ta:ii 

It  has  been  strongly  asserted, 
by  rays  subtracted  from  the  fai 
through  the  air;  but  we  are  ent 
number  and  species  of  the  molt 
the  colours  oF  the  disk  may  re 
one  or  more  coloured  moleculi 
ought  to  be  fuelled,  is,  that  the 
subtracted  rays  should  be  com; 
are  perceived. 

The  azure  colour  in  which  th 
has  induced  some  persons  to  : 
subtraction  of  some  blue  mol 
that  the  colour  of  the  disk  « 
thought  that  the  purple,  violet, 
more  refrangible  and  more  refle 
separated  from  them  in  pas  sin 
and  that  the  red,  orange  and 
them,  which  had  not  been  ret] 
junction  the  colour  of  the  disk 
sunicd  that  the  violet  and  grei 
hy  the  air  at  the  same  lime  that 
green  molecules  were  retracted. 

Although  the  colour  of  the 
nounce  an  action  of  the  air  on  t 
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although  it  ought  to  be  presumed  that  the  solar  spectrum 
should  undergo  variations  flowing  from  this  action;  as 
no  aatfottOmer,  to  mtf  knowledge,  has  announced,  that  in 
the  experiments  whicn  have  been  repeated  at  varioustimes, 
and  in  different  placet,  variations  have  been  observed  in  the?' 
colour  of  the  spectrum,  and  as  all  are  silent  as  to  a  pheno- 
menon so  singular  ;  it  might  be  supposed  that  the  cause  of 
the  colouring  of  the  disk  depended  on  an  order  of  alteration'  * 
with  which  the  spectrum  was  not  affected. 

Those  hypotheses  which  attribute  to  the  molecules  of  air 
properties  so  different  were  presented  under  an  aspect  more 
or  less  seducing;  all  of  them  could  be  discussed,  defended," 
and  adopted,  if  the  reasonings  and  authorities  of  authors 
had  been  Sufficient :  but  as  none  of  those  Who  have  proposed  ' 
them  have  supported  them  by  any  positive^  facts,  I  appeal ' 
to  experience. 

The  most  natural  experiment,  and  that  which  evefy  author  * 
ought  to  make  before  proposing  his  hypothesis,  is  the  ana- 
lysis of  the  rays*  of  light  when  the  disk  of  the  sun  is  present- 
ed under  colours  so  various.    This  analysis  has  been  effected, 
and  I  now  present  the  results  to  the  class. 

I  fixed  upon  some  fine  days  in  the  summer  of  1 799,  when  ' 
the  sky  was  pure  an4  the  disk  of  the  sun  white,  which  aN 
ways  happens  towards  noon,  when  the  iun  is  at  its  greatest 
elevation. 

With  this  view  I  introduced  a  solar  rav  into  a  dark  room 
through  an  aperture  of  the  size  of  95  decimillimetres :  t 
received  it  on  the  surface  of  a  prism,  which  I  turned  so  as^ 
to  make  the  angles  formed  by  the  ray  refracted,  and  the  : 
two  faces  of  the  prism   equal.     1  observed  at  6tic  and  the? ' 
same  time  both  the  series  of  the  colours,  of  the  spectrum  ' 
and  its  length  at  30  decimetres  distance  from  the  prism: 
1  remarked  that  all  the  colours  were  perfectly  distinguished  * 
from  the  purple  to  the  red,  and  that  on  the  evening  of  the 
same  day,  at  sunset,   when  its  disk  appeared  yellow,  the 
spectroms  formed  by  the  solar  rays  were  hot  so  long:  the 
purple  no  longer  existed,  and  a  greater  or  less  portion  of ' 
the  violet  was  wanting,  and  sometimes  it  was  even  entirely  * 
wanting. 

The  experiments  thus  made  at  noon  and  evening  were  re- 
commenced in  the  fine  weather  of  the  following  years,  and 
gave  the  same  result. 

1  have  the  honour  to  present  to  th*  class  three  spectrum* 
obtained  wiih  the  same  prism  on  the  13th  of  January  1801. 
Thev  are  remarkable  for  their  length,  and  for  the  colours 
which  form  them.  At  half  past  ten  o'clock  A.M., the 
spectrum,  $g.  I,   (Plate  VII.)  was  145  millimetres  long; 
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are  subtracted  by  the  air,  and  that  in  this  case  the  spectra 
and  the  irises  ought  to  present  a  single  colour  only,  which 
is  the  red. 


LIII.  On  the  application  of  the  Barometer  for  indicating 
•  the  Weather,  and  for  measuring  of  Heights  in  the  Atmo* 
sphere.    By  Richard  Walker,  Esq. 

To  Mr.  TiUoch. 

Sir,  Ik  order  to  prognosticate  the  weather  by  means  of  the 
barometer,  one  general  rule  should  be  premised,  viz. that,  pre- , 
viously  to  observing  the  barometer,  the  state  of  the  weather 
at  the  time  should  be  accurately  noticed  in  every  particular. 
Hence,  to  speak  figuratively,  we  might  affix  this  motto  to 
the  barometer,  "  Tell  me  what  the  weather  is,  and  I  wili 
tellyou  what  it  will  be." 

Trie  circumstances  to  be  collected  previously  to  inspect- 
ing the  barometer  are,  1st,  The  state  of  the  atmosphere* 
respecting  its  degree  of  clearness  or  cloudiness :  2dly,  The 
direction  of  the  wind,  together  with  its  steadiness  or  varia- 
bleness: and  3dly,  The  altitude  and  density  of  the  clouds. 

Signs  of  Fair  Weather. 

1 .  The  barometer  rising  may  he  considered  as  a  general 
indication  that  the  weather,  comparatively  with  the  state  of 
it  at  the  time  of  observation,  is  becoming  clearer. 

S.  The  atmosphere  apparently  becoming  clearer,  and  the 
barometer  above  rain,  and  rising,  show  a  disposition  in  the 
air  for  fair  weather. 

3.  The  atmosphere  becoming  clear,  and  the  barometer 
above  changeable,  and  rising,  indicate  fair  weather. 

4.  The  atmosphere  clear,  and  the  barometer  near  pair, 
and  rising,  denote  continued  tew  weather. 

5.  Our  prognostic  of  the  weather  is  to  be  guided,  rela- 
tively, thus  :  If,  notwithstanding  the  sinking  of  the  baro- 
meter, little  or  no  rain  follow,  and  it  afterwards  rise,  we 
may  expect  continued  dry  weather. 

6\  If,  during  a  series  of  cloudy  rainy  weather,  the  baro- 
meter rise  gradually,  though  yet  below  rain,  especially  if 
the  wind  change  from  the  south  or  west  toward*  the  north 
or  cast  points,  clear  and  dry  weather  may  be  expected. 

7.  The  weather  for  a  short  period,  viz.  from  morning 
until  evening,  may  commonly  be  foretold  with  a  considera- 
ble degree  of  certainty.  If  the  barometer  has  risen  during 
the  night  and  is  still  rising,  the  clouds  are  high  and  ap- 
parently dispersing,  and  the  wind  calm,  especially  if  it  be 
m  or  about  the  north  or  east  points,  a  dry  day  may  he  con* 

S2  '  fidcutly 
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indications  of  the  barometer,  it  may  be  presumed,  as  i* 
sometimes  known  to  happen,  that  a  particular  spot  is  af- 
fected by  local  circumstances. 

After  a  long  continued  scries  of  wet  weather,  we  may, 
whenj  the  weather  becomes  fine,  expect  an  uninterrupted 
continuance  of  dry  weather. 

If,  after  a  long  series  of  wet  weather,  the  barometer  rise 
above  changeable,  and  the  wind  veer  steady  to  the  north 
or  eart  points,  a  continued  duration  of  fair  weather  may 
be  expected.  K 

Slow  and  progressive  variations  in  the  barometer,  with  a 
fixed  and  steady  state  of  the  wind,  indicate  permanency  with 
the  change. 

The  barometer  standing  at  or  above  pair,  denotes  ge- 
nerally fair  weather,  although  the  atmosphere  wear  at  the 
time  an  unfavourable  aspect. 

Lastly,  The  greater  coincidence  there  is  of  the  circum^ 
stances  enumerated  in  the  rults  above  mentioned,  the 
stronger  may  our  confidence  be  in  the  expectation  of  fair 
weather,  and  in  the  continuance  of  it  when  present,  by  the 
barometer  whilst  high,  remaining  stationary,  or  varying  but 
little,  and  the  state  of  the  atmo.«pheie,  and  direction  of  the 
wind,  disposed  to  be  settled. 

In  this  variable  climate,  there  is  no  reliance,  T  think,  to 
be  placed  on  any  rules,  beyond  those  above  mentioned,  for 
indicating  the  weather  for  any  length  of  time  together,  or 
for  any  distant  period. 

Many  of  these  rule?,  perhaps,  mav  appear  trite,  and  as 
if  collected  from  the  observations  of  others;  but,  uncon- 
scious of  retaining  those  of  any  other  person  iu  my  mind, 
I  give  these  as  the  result  of  my  own  experience. 

A  Summary  Method  for  ascertaining  without  the  Use  of 
Logarithms,  the  various  Degrees  of  Elevation  in  the  At- 
mosphere, by  means  of  the  Barometer,  which ,  ly  the  Ex- 
amples that  follow \  a  ill  be  found  to  give  a  tolerably  close 
Approximation  to  the  geometrical  Measurement. 

The  following  Tables  are  applied  thus: 
l*t.  Note  down  the  height  of  the  barometer  at  the  lower 
station,  in  inches,  tenths,  and  hundredths*  ;  and  the  tem- 
perature of  the  air,  as  indicated  by  the  thermometer. 

Sdly.  In  a  similar  manner  note  down  the  height  of  tho 
barometer  at  the  upper  station;  and  the  temperature  of  the 
air  (if  this  differ  from  the  former  observation). 

3dly.  Subtract  the  quantity  shown  by  the  barometer  in  the 
upper  station,  from  that  which  is  shown  in  the  loner  station. 

•  |  )i«ve  judged  it  unnecessary  to  descend  below  hundredth  oo  the  barometer. 

S  3  4lhly.  Seek 
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4lbly.  Seek  in  the  column  o) 
the  temperature  observed  al  tb 
of  the  two,  if  they  differ,)  and 
feet,  tenths,  an  J  hundredth*,  \\ 
that  temperature  in  the  adjomir 

5thly.  Make  corrections  (if  1 

fiihly.  Multiply  the  aumnf 
by  the  difference  belwecii  the  , 
tbe  lower  arid  uj'per  stations. 

Jthlv.  Add  to  the  product 
Talk  III.,  which  finishes  the  ] 

Table  1.  exhibits  the  number 
dredths,  in  [■  i  \> ■■:::','.  ■.,!.:;-  altiiw 
of  the  mercury  in  the  barornt 
of  an  inh;  which  descent  v, 
perature  of  Ike  air,  ut  (be  rule 
column.  This  tabic  is  constru 
the  barometer  nt  ilie  Icti-cr  stat 

N.  B.  Mlhough  thJ*  calculi 
dreilt/t  part  of  an  inch  of  variai 
be  used  inr  variations  of  one  ten 
altering  llie  denomination  of  (lie 
The  variation  of  100th  part  of 

perature  90°,  indicates  altiui 

The  variation  of  a  10th  part  o 
The  variation  of  an  inch   . 

Table  II.  ihowi  the  altera!1 
the  numbers  taken   from  Tali 


oehes.  whir 
N.B.    Ift 


of'f'ct!  to  be 
le'lll.   show 


diner*  at  the  upper  and  lower 
by  the  adjustment  of  ihc  tabic 
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Table  I.  Table  II.  Table  III. 


i 

90. 
88. 
86. 
84. 
82. 
80. 
78. 

76. 
74. 

72. 
70. 
68. 
66. 
64. 
62. 
60. 
58. 
56. 
54. 
52. 
50. 
48. 
46. 
44. 
42. 
40. 
38. 
36. 
34. 
32. 
30. 


Altitude*  for 
the  Variation 
ofeverylOOth 
of  an  Inchon 
the  Barome 
ter. 

. .9,9,3 
..9,9 


Height  of 
Barometer. 


..9,8 
..9,8 

..9,7 

..9,7 
..9,6 

..9,6 

..9,5 
..9,4 
..9,4 
..9  3 
..9,3 
..9,3 
..9,2 
..9,2 
..9,1 
..9,1 
..9  1 
..9,0 
..9>0 
..8,9 
..8,9 
..8,9 

•  .8,8 

•  .8,8 
..8,7 
..8,7 
..8,7 
..6,6,6 


0 
5 
0 
5 
0 
5 
0 
5 
0 
6 
2 
8 
4 
0 


5 
4 

3 

2 
1 


« 


30,0 


6 
2 
8 
4 
O 

6 

2 
8 
4 
0 
6 
2 
8 
A 
0 


9 
8 

7 
6 
5 
4 
3 
2 
1 
29,0 

9 
8 

7 

6 

28,5 


.5 


£ 


5 


f 

15 
12 

9 
6 
3 

0 

3 
6 

9 
12 
15 
18 
21 
24 

27 
30 
33 
36 

39 
42 
45 


i 

.  1 

.  1 

.  2 

.  3 

.  4 

.  5 

.  6 

.  7 

.  8 

.  9 
.10 

•  11 

.12 
.13 
.14 
.15 
.16 

.17 
.18 

.19 
.20 
.21 
.22 
.23 
.24 
.25 
.26 

.27 

.28 

.29 
.30 
.31 
.39 
.33 
.34 
.35 
.36 

.37 
.38 
.39 
.46 

Example 

*  On  the  top  of  Chimbaruo.  one  of  the  Andes,  in  South  America,  and 
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£& 

31,0. 
30,0. 
29,0. 
28,0. 
27,0. 
26,0. 
25,0. 

5. 
24,0. 

5. 
23,0. 

5. 
22,0. 

7. 

3. 

21,0. 

7. 

3. 
20,0. 

7. 

3. 
19,0. 

7. 

3. 
18,0. 

7. 
5. 
3. 
17,0. 
8. 
6. 
4. 
2. 

16,0. 

8. 

6. 
4. 
2. 
1  . 
15,0. 
*14,0. 


'ometerj 


SSO  Applkation  of  Barometer  J 
Examf. 

Lower  station i 

Upper  st a i , a 1 1 '. 

Temperature  of  air  6un 

For  °g  inches  at  low  er  staiiun, 


Increased  ra|io,  3  to  each  too, ' 
Estimate 


Lower  station 
Upper  station. 


:::: 

r 


Temperature  nF  air  60° 

{Louvr  station  30inches,  no< 
Multiply  92,6  t'c-et  by  4B  tentr 
Add  tor  increasing  ratio  i^  pe 

Estimated 

Height  by  geometrical  measun 
Exam 

Lower  station 

Upper  station 


Mean  temperature  of  air  M°  . 
For  £u,o  at  lower  station  add 


.  t^uil  ti'  6,0 -'7  i'cei  -,  thoii;,-; 
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l>«f.    Trwt». 


Multiply  917  by  3,6,9 =  3383,7 

Add,  increasing  ratio  5  per  100 ...  .=     169, 

Estimated  height  •  .  3559,7 

Jlcight  by  geometrical  measure . . . .  f .     3558  feet. 

Example  4. 

Utkr'/rcnrh  Una*. 

Lower  station , 29,9,3 

Upper  station • 1 6,8, 1 

Difference  J  3, 1,2 

Mean  temperature  of  air  64*  .......=       934  feet  to  each 

For  lower  station  99,9  add 3      inch   of 

.'  variation. 

037 
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Moltiply  937  by  13,1,?..., =5=   J 9.293,4 

Add  increasing  ratio  29  per  100.  .=     3,565, 

Estimated  height  • .  15,858,4 

Height  by  geometrical  measure .....  1 5,833    feet. 

N.  B.  In  the  three  lt6t  examples,  the  heights  of  the  ba- 
rometer at  the  different  stations,  and  the  geometrical  heightq 
corresponding  thereto,  arc  extracted  from  different  works 
pf  unquestionable  authority.         I  am,  sir, 

Your  obedient  servant, 

Qaeen-fttreet, Oxford,  RlCHARD  WALKER. 

Oct.  13,  18 10. 


t  ■         .      * 


I-.IV.  (Economical  Process  for  the  Preparation  of  the  sub* 
lifted  Muriate  of  Mercury  (Calomel):  to  which  is  sub- 
joined an  easy  Method  ofourifying  the  Calomel  used  in 

:   Commerce.    By  M.  Planchb  *. 

Anxious  to  avoid  the  inconvenience  which  results  from 
the  employment  of  corrosive  sublimate  in  the  preparation 
&\  calomel ;  convinced  by  experience  that  the  various  me- 
thods proposed  with  this  view  by  Van  Mons  and  Brugnatelli 
were  insufficient ;  and  considering  the  discrepancy  which- 
prevails  in  most  of  the  pharmacopoeias  of  Europe,  ^s  to,  tb$ 

•  ■       *  •  • 

:.A  •  Annala  dt  Chimie,  tome  Ixyi.  p.  168. 
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doses  of  corrosive  sublimate,  at 
ought  U>  be  used  in  this  prepai 
merous  trial*,  his  ascertained 
to  obtain  calomel,  lo  sublime  s 
cury  at  the  mm/rawm,  and  of  < 

Preparation  of  the  Sulphate 
a  stone  retort  placed  in  a  revel 
crude  mercury,  and  one  pari  i 
ai  66°  of  Baimie's  areoineler. 
lated  receiver  to  the  relort,  w 
municate  either  with  distilled 
flasks,  If  we  wish  to  collect  t! 
the  external  air,  if  the  siluatu 
gas  being  set  at  liberty,  Grad 
acid  boils,  and  keep  up  the  li 
disengaged  in  abundance,  taki 
the  end  of  the  operation,  i.e. 
which  passes  from  the  retort 
each  other  slowly,  and  when  i 
white  vapmirs.  After  this  oper 
hours,  the  retort  may  be  broki 
rate  by  means  of  tongs  the  till 
easily  detached. 

The  acid  sulphate  of  mercut 
and  very  friable;  it  passes  U 
dition  of  the  most  trifling  qua 
der  to  carry  this  salt  to  the  statt 
the  author  combines  it  with 


manner. 
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lour.  After  a  few  minutes  tri 
quantity  of  water  lo  give  to  tin 
thick  broth  ;  and  he  continue 
has  become  of  a  dirtv  white, 
disappeared,  which  lasts  for  th- 
is considerable.  He  afterwar. 
stove  at  a  temperature  of  30'  l 
M.  Planche  is  of  opinion,  tli 
result*  from  llii;  operation  is  i 
Minimum,  and  he  proves  it  by 
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1.  It  is  soluble  in  distilled  water,  and  its  solution  does 
not  alter  the  tincture  of  turnsole  or  the  syrup  of  violets. 

9.  it  is  precipitated  black  by  lime  water,  and  gray  by 
ammonia. 

Preparation  of  the  mild  Muriate  of  Mercury.  To  convert 
the  sulphate  of  mercury  into  calomel,  mix  intimately,  on  a 
porphyry  stone,  equal  parts  in  weight  of  the  sulphate  of 
mercury  as  above  designated  at  the  minimum,  and  of  sea 
salt  purified  and  dried :  introduce  the  mixture  into  matrasses 
with  flat  bottoms  two- thirds  of  which  arc  left  empty,  and 
proceed  to  sublimation  in  the  usual  way.  After  the  opera- 
tion, titch  lasts  five  or  six  hours,  there  will  be  found  in 
the  arc.  of  thi  subliming  vessel  a  loaf  of  calomel  of  the 
weight  of  about  30  ounces,  if  four  pounds  of  mixture  are 
operated  upon.  This  salt  is  as  white  as  that  of  commerce, 
and  purer  than  that  which  we  commonly  meet  with  as 
coming  from  the  laboratories  of  Switzerland. 

In  order  to  add  to  its  purity,  particularly  when  the  heat 
has  not  been  well  managed,  the  author  of  the  memoir  pro* 

Eoser  the  following  method,  which  perfectly  succeeded  with 
im ,  ind  which  has  the  advantage  of  having  no  action  on 
the  mercurial  salt. 

Purification  of  Calomel.  Pulverize  the  calpmel  in  a 
mortar  of  marble  or  of  hard  stone.  Pass  it  through  a  fine 
hair  sieve  iii  order  to  obtain  a  homogeneous  powder  tole- 
rably fine.  Introduce  the  pulverized  salt  into  matrasses  of 
the  same  form  as  in  the  foregoing  operation :  afterwards 
cover  it  with  a  layer  about  two  lines  thick  of  fine  sand,  pre- 
viously washed  with  water  slightly  sharpened  with  muriatic 
acid,  In  order  to  free  it  from  the  carbonate  of  lime  and 
oxide  of  iron  which  are  mixed  with  it,  and  tublime  as  be- 
fore directed.  The  calomel  purified  by  this  process  is  very 
pure.  M.  Planche  has  pre?  en  red  to  the  Institution  a  loaf  of 
it  very  regular! v  crystallized,  and  in  whiteness  equal  to  that 
of  corrosive  sublimate. 


LV.  Description  of  a  Process  by  means  of  which  we  may 
metallize  Potas/i  and  Soda  without  the  Assistance  ofIron% 
By  M.  Curaudau*. 

X  he  decomposition  of  the  alkalis,  which  I  have  never  re* 
garde  J  as  simple  bodies,  having  been  long  an  object  of  my 
inquiries,  I  became  anxious  to  repeat  the  experiment  ac- 
cording to  which  Messrs.  Thenard  and  Gay  Lussac  hava 

•  Jnn+la  dc  Ch'u*ie>  tame  lrvi.  p.  07. 

announced 
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announced  ihat  potash  and  s 
metal  by  means  of  iron;  bu 
more  satisfactory  than  those 
repeated  the  same  ex  peri  met 
which  appeared  to  me  to  he  th 
as  Mr.  Davy  had  thrown  so  t 
nomena  which  I  had  observe< 

In  short ;  if,  according  to  tl 
English  chemist,  potash  and  s 
it  not  more  than  probable  tlia 
nothing  else  than  the  combin; 
coal  ?  Such  at  least  was  my 
seen  how  far  it  was  well  fo 
metallizing  potash  and  soda, 
these  two  alkalis  with  charct 
shall  find,  enters  into  the  pnw 

The  metallization  of  pota 
with  one  or  other  of  the  W  o  i 
out,  and  succeeding  equally  w 
pine*,  we  may  employ  the  fi 
cnminately.  As  to  the  nati 
iron  one,  ibecause  it  is  more 
less  subject  to  fuse  than  stout 
is  penetrated  with  alkali ;  an  i 
us  from  bringing  the  opcratio 
ta  frequently  happen  with  llw 

First  Process,  Mix  exact!- 
animal  charcoal  with  three  pa 
in  the  fire  without  having  bit: 
with  a  sufficient  quantity  of 
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The  fire  must  no  longer  be  increased,  for  at  this  tempera- 
lure  the  retort  begins  to  melt;  and  if  the  iron  resists  better, 
it  is  because  the  alkali  penetrates  it  less  speedily  than  it 
does  the  stone ;  and  also,  because  the  heat  which  it  re- 
ceives is  sooner  transmitted  to  the  matter. 

In  order  to  collect  the  metal  as  fast  as  it  is  formed,  intro- 
duce into  the  vessel  a  piece  of  iron  well  scoured ;  and  as 
we  must  not  give  it  time  to  become  red,  it  must  be  with*  , 
drawn  in  four  or  five  seconds:  it  is  then  entirely  covered 
with  metal,  which  may  be  removed  by  suddenly  plunging 
the  iron  into  a  glass  cucurbit  filled  with  spirits  of  turpen- 
tine. This  cucurbit  ought  to  be  dipped  in  a  bucket  of 
water,  in  order  to  prevent ,  the  spirits  of  turpentine  from 
boiling.  Still,  however,  in  spite  of  this  precaution,  it  is 
sometimes  *o  heated  as  to  take  fire  when  the  pieces  of  iron 
are  introduced  into  it. 

Requisites  for  the  Operation.  It  requires  three  persons 
to  perform  the  operation  well.  One  must  work  the  bellows, 
and  take  care  of  the  fire:  the  most  expert  of  the  attendants 
collects  the  metal  as  it  is  produced,  and  plunges  with  the 
utmost  celerity  the  pieces  of  iron  into  the  turpentine:  the. 
third  assistant  removes  the  metal  which  adheres  to  the  iron, 
and  afterwards  dips  it  into  the  water,  as  well  to  cool  it  as 
to  remove  the  alkali  which  has  escaped  metallization,  and 
that  which  is  formed  by  the  combustion  of  the  metal  be-  • 
fore  its  immersion  into  the  turpentine.  He  takes  care  also 
to  clean  the  pieces  of  iron  well  before  using  them. 

This  operation  requires  the  most  dexterous  manipulation 
while  the  metal  is  forming.  The  bellows  must  also  be 
carefully  managed ;  for,  if  the  fire  be  suddenly  slackened,  the 
metal  ceases  to  be  set  free,  and  the  pieces  of  iron  are  covered 
with  pure  alkali  only :  if,  on  the  other  hand,  the  fire  is 
hastily  increased  at  this  instant,  the  vessel  melts,  and  the 
experiment  is  fruitless.  This  proves,  therefore,  that  the 
temperature  ought  to  be  uniform  and  steady.  I  have  ob- 
served that  it  is  always  at  the  heat  of  melting  iron  thai 
the  metal  is  produced.  It  rarely  happens  that  an  iron  pipe 
serves  twice,  and  the  retorts  melt  long  before  the  whole 
of  the  metal  is  obtained  which  the  alkali  can  produce. 

I  purpose  subsequently  to  make  known  any  observations 
which  I  may  happen  to  make  on  this  metallic  produce :  iu 
the  mean  time  I  think  1  may  infer  from  my  experiments, 
that  the  production  of  the  metal  is  not  owing,  as  has  been, 
said,  to  the  deoxygenation  of  the  alkali,  but  is  on  the  con- 
trary a  new  compound,  into  which  hydrogen  seems  to  have 

entered 
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entered  in  combination,  and' 
be  in  a  very  condensed  state  in 

To  conclude  ; — During  the 
extricated,  alkali  not  metallize 
have  collected  this  last  produc 
tilies. 

These  results  tend,  therefor 
gen  is  one  of  the  constituent 
disengagement  of  which  is  fa 
that  the  charcoal  ilself  is  a  cc 
is  one  of  the  principles.  We 
other  of  these  hypotheses. 
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INaturb  has  given  to  all  bod 
immediately  or  mediately  sens 
systems  of  mineralogy.  One 
ing  useful  U  by  establishing  i 
may  be  referred,  and  which 
wholly  or  in  part.  We  seek 
and  least  variable  possible,  to 
determination  of  these  unit'u 
agreed  to  call  the  latter  by  the 
getable  and  animal  kingdom; 
individuals  fecund  and  similar 
a  species. 

This  principle  of  specificati 
ful ;  lint  it  is  ii"t  apj'icablt*  tc 
thcreesistanyml.tr!  It  we  i 
mimra'.ogy,  ue  a;e  tempted 

seeking  and  noting  in  mineral! 
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ttrikes  the  tenses;  and  be  has  succeeded  in  uniting  the 
principles  which  enable  him  to  class  and  distinguish  mi- 
nerals into  a  body  of  doctrine.  The  colour,  brilliancy, 
fracture,  and  other  properties,  have  been  examined  in  a 
point  of  view  the  best  calculated  to  attain  this  object:  Che 
advantages  which  a  knowledge  of  the  latent  qualities  may 
offer  have  not  been  neglected ; — these  labours  have  procured 
the  author  the  approbation  of  the  learned  world.  In  this 
manner  a  great  step  has  been  made;  and  if  it  does  not  con- 
duct us  entirely  to  our  object,  it  at  least  demonstrates  the 
difficulty  of  attaining  it.  M.  Werner  has  said  (Memoir  of 
D&uhuUson,  Journal  de Physique, Frimaire,i6th year),  "  that 
all  the  minerals  which  have  the  same  constituent  parts, 
both  with  respect  to  quality  and  quantity,  form  only  one 
species ;  and  that  all  those  which  differ  essentially  belong  to 
different  species.  If,  in  the  same  species,"  he  adds,  "  divers 
minerals  having  the  same  characters  (one  only  excepted) 
differ  from  others  in  two  or  three  characters  (a  greater  num- 
ber would  induce  a  difference  of  specie*)  from  those  which 
we  have  designated,  they  form  a  particular  subspecies. 
Finally,  When  an  individual  in  a  species,  or  subspecies, 
presents  but  one  different  character,  it  forms  a  variety." 

To  the  word  essentially  I  have  two  objections.  In  the 
first  place,  it  does  not  excite  the  same  idea  in  all  mind*,  and 
we  can  have  no  precise  notion  respecting  it,  while  it  has  no 
fixed  signification.  In  the  second  place,  the  chemical  means 
which  could  enable  us  to  pronounce  with  some  certainty 
on  what  belongs  essentially  or  accidentally  to  the  compo- 
sition of  a  mineral,  are  entirely  omittdR.  But  lei  us  suppose, 
fora  moment,  that  we  have  acquired  the  necessary  knowledge. 
The  chemical  composition  is  therefore  the  true  basis  of  specifi- 
cation in  this  system*.  We  also  learn  from  the  above  quota- 
lion,  that  when  two  minerals  of  the  same  species  differ  in  one 

•  To  this  the  Wernerians  object,  that  it  it  degrading-  to  mineralogy  to 
be  dependent  on  chemistry ;  that  it  U  potable  for  a  nun  to  be  a  very  good 
mineralogist  without  being  previou»ly  a  chemist ;  and  that  they  are  two 
dwtiat  and  independent  «c:cnces.  In  support  of  these  positions,  they  some- 
times appcnl  to  the  ircrcating  number  of  botanical  nomcnclaturists  who  arc 
not  vcgcial>! e  physiologist;:  but  the  allusion  only  ter.d*  to  place  mechanism 
before  science »  the  former  arc  to  the  latter  what  sculptors  and  lapidaries  are 
to  scientific  mineralogists.  The  Wernerians,  therefore,  when  they  reject 
chemical  science,  and  build  solely  on  their  external  characters,  place  them- 
selves on  precisely  the  same  basis  a*  the  lapidaries  and  sculptors  i  they  be- 
come artisrs,  but  not  men  of  settnee  properly  so  called.  Tney  may  indeed 
be  most  acute  observers,  very  accurate  reporters  of  their  observations,  and 
even  pioneers  in  the  fields  of  mineralogies!  science  i  but  they  ought  not  to 
aspire  to  be  world- makers,  or  attempt  to  raise  any  superstructure  without 
the  aid  of  chei.tstry ;  while  mineralogy  and  particularly  geology  are  not  less 
•deuces  of  deduction  than  of  observation.— •!  kaks* 

character, 


*8S  ReJttxtionS  on  some  M 
character,  they  ate  varieties  ;  if 
u»l»p*cie*.  if  the  number  ot' 
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the  variation 'of  two  or  of  thi 
Therefore,  necc.^avy  U>  carry  b 
tpecics  i  that  is  tn  sav.  (accoi 
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Among  the  colours)  effect*  the  translation  of  a  mineral  frortt 
one  species  to  that  of  another,  as  it  is  that  which,  super- 
added to  the  first,  forms  the  fourth  characteristic  difference, 
while  the  other  minerals  always  remain  in  the  same  species 
Us  before.— It  is  the  last  pound  under  which  the  camel  sue* 
cuuibs. 

Here  is  a  second  example  of  the  very  serious  incon- 
veniences arising  from  making  the  species  depend  on  any 
fixed  number  of  characters.  Form  is  a  character,  crystal- 
lization  is  comprehended  in  forms.     M.  Werner  admits  the 

f>rism  only  where  there  exist  certain  proportions  between 
ts  height  and  its  breadth ;  if  we  diminish  the  former,  the 
prism  becomes  a  table.  The  prism  and  table  are  considered 
as  making  two  different  species  of  primitive  forms.  Take 
a  crystal  of  calcareous  spar  in  a  hexahedral  prism,  and  an* 
other  crystal  of  the  same  in  a  hexahedral  table;  here  is  a 
different  primary  specific  character  in  these  two  specimens 
of  calcareous  spar.  Suppose  the  table  very  near  becoming 
a  prism,  and  the  prism  approaching  very  near  to  the  table ; 
and  suppose  the  one  translucid  and  the  other  opake ;  add 
two  specific  characters  not  less  insignificant  than  these  two, 
and  behold  a  new  species  at  very  little  expense.  But,  had 
the  causes  which  determine  crystallization  added  some  mo- 
lecules of  carbonate  of  lime  to  the  calcareous  spar,  in  the 
direction  of  the  axis  of  the  prism  which  was  considered  a 
table,  it  would  have  been  saved  from  this  forced  separation 
from  its  equals. 

In  establishing  a  subspecies,  if  the  liberty  of  choosing  two 
or  three  for  the  number  of  characters  by  which  the  ob- 
server decides,  leave  any  influence  to  the  particular  value 
of  each  character,  it  is  necessary  that  this  value  should  rest 
on  a  solid  basis j  otherwise  we  risk  the  danger  of  making 
arbitrary  dispositions,  and  the  same  mineral  may  be  found 
belonging  to  as  many  different  species  as  there  will  be  per- 
sons who  shalL  examine  it.  M.  Werner,  indeed,  has  di- 
stinguished some  characters  by  the  order  of  importance  in 
the  determination  of  the  species,  as  well  as  in  the  diagnosis 
of  minerals.  He  gives  sometimes  to  the  specific  gravity, 
sometimes  to  the  colour,  more  value  than  to  the  greater  part 
of  the  other  characters.  I  have  seized  evtiy  opportunity 
to  acquire  clear  ideas  on  this  subject,  either  in  consulting 
M.  Werner  himself,  or  addressing  those  who  had  profited 
most  by  his  instructions  ;  and  all  that  I  have  been  able  to 
learn  amounts  only  to  this,  That  the  value  of  a  character 
varies  from  one  species  to  another :  thus,  then,  to  decide 
on  it,  it  is  necessary  to  know  the  species,  that  it  to  aav,  in 
Vol.  36.  No.  150.  Oct.  1810.  T  algcbnuo 
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unless  that  the  consistence  of  these  principles  be  not  so 
necessarily  united  as  to  prevent  their  separation.  For  ex* 
ample;  if  a  certain  colour  was  an  inevitable  consequence  of 
the  presence  of  a  certain  constituent  part,  we  might  adopt 
the  colour  as  a  principle  of  classification,  at  the  same  time 
with  the  presence  or  absence  of  this  constituent  part.  But, 
in  doing  this,  we  would  admit  at  bottom  but  one  single 
principle  as  the  basis  of  the  system,  since  the  existence  of 
the  one  would  necessarily  imply  that  of  the  other.  At 
M.Werner  has  admitted  external  characters  to  form  the 
basis  of  his  system,  at  the  same  time  that  he  expHcitly  de- 
clares, that  "all  minerals  which  have  essentially  the  same 
constitucut  parts  both  with  respect  to  quality  and  quantity 
form  the  same  species/9  we  must  suppose  that  he  has  dis- 
covered certain  connexions  which  exist  between  these 
characters  and  the  essential  chemical  composition  of  the 
same  mineral.  The  results  of  chemical  analysis,  never- 
theless, do  not  correspond  with  this  supposition;  and  the 
science  which  unfolds  the  composition  of  minerals  pro- 
nounces it  in  a  manner  that  does  not  agree  with  our  re* 
ceived  ideas  of  the  external  characters.  At  the  first  glance 
over  the  classification  of  M.  Werner,  we  may  perceive  the 
difficulty  in  which  this  contradiction  involves  us ;  for  the 
desire  of  reconciling  two  things  dissimilar  in  themselves, 
has  introduced  an  uncertainty  which  prevails  over  all  its 
parts.  If  we  wish  that  this  celebrated  author  should  re- 
main faithful  to  his  principles,  I  see  no  other  mode  than 
to  suppose  that  he  takts  the  testimony  of  external  charac- 
ters as  the  index  of  the  chemical  composition,  rather  than 
the  results  of  chemistry  itself. 

Other  authors,  who  have  published  works  according  to 
the  principles  of  M.  Werfler,  tell  us,  that  although  this  phi- 
losopher considers  all  minerals  which  correspond  in  external 
character  and  chemical  composition,  as  belonging  to  the 
same  species,  he  does  not  pretend  that  his  arrangement 
should  agree  with  the  experiments  of  the  chemist,  litis  is 
to  speak  at  hazard,  and  to  avow  frankly  that  he  regards 
theoretical  assertions  as  superior  to  experience,  and  the 
system  whidh  he  has  adopted  as  preferable  to  the  principles 
of  science.  It  would  therefore  only  be  when  the  chemi- 
cal results  agree  with  the  external  resemblances  of  minerals, 
that  they  could  occupy  a  place  in  this  system.  We  see 
sensible  characters  combined  with  chemical  composition  to 
determine  a  species;  but  if  they  do  not  agree  with  the 
results  of  chemistry,  this  science  can  be  ef  no  utility. 

T  S  Such 
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affinity  in  their  chemical  compositions,  belong  to  the  same 
species.  (June  1805*.) 

I  shall  not  stop  to  give  examples  proving  that  the  3d 
rule  has  been  abused :  it  has  been  violated  at  almost  every 
step*  In  the  greater  part  of  the  minerals  which  are  but 
varieties  of  the  same  species,  if  we  examine  them  closely, 
we  shall  find  more  than  three  specific  characters  which  are 
dissimilar.  The  division  of  characters  into  generic,  specific, 
and  characters  of  variety,  and  the  little  precision  which  ex- 
ists in  all  that  has  been  said  on  the  number  and  importance 
of  characters,  render  this  examination  irksome. 

As  to  the  4  th  Art.  I  asked  the  celebrated  author  of  the  sy- 
stem of  external  characters,  if  there  existed  a  sufficient  dis- 
parity between  the  properties  of  sulphated  barytes  and  sul- 
phated  strontian  to  constitute  them  two  species ;  and  be 
answered  No.  Here  chemistry  makes  two  genera  where 
the  external  characters  would  not  have  two  species. 

For  the  5th  Art.  there  is  not  less  difference  between  the 
garnet  and  pyrope,  quartz  and  eisenkiesel  [iron  flint,  Jame- 
son], beryl  ana  emerald,  than  between  the  common  or 
compact  feldspar  and  hohlspath  (macle  of  the  French),  pot- 
ter's clay  and  sckicjerthon  [slate  clay  of  Jameson,  and  argile 
feuiiletie  of  Brogniart],  mountain  cork  [asheste  tresse  of 
Hauy,  or  A.  sulerifbrme  of  Brogniart],  and  amianth,  cal- 
careous spar,  pisolite  [|>eastone  of  Jameson,  and  chaux  car~ 
bona  fee  concretionie  of  Hauy]  and  compact,  common  and 
fibrous  limestone. 

I  have  chosen  only  a  few  examples ;  but  they  are  suffi- 
cient to  prove  that  there  is  not  one  of  the  rules  proposed  to 
serve  as  a  basis  to  the  system  which  has  not  been  in- 
fringed ;  sometimes  one  prevails,  sometimes  another;  and 
we  can  only  refer  the  consequent  instability  to  the  insuffi- 
ciency of  the  principles. 

PHILOSOPHERS  AND  PHILOSOPHY  OP  FREYBERO. 

During  a  residence  of  18  months  at  Freyberg,  where  I 
had  every  day  occasion  to  admire  the  precision  and  accuracy 
with  which  the  learned  professor  recognized  minerals  at  the 
first  view,  and  where  I  was  more  than  ever  convinced  by 
the  example  of  others  of  the  difference  which  cxius  between 
the  institution  of  species  and  the  knowledge  of  individuals, 

•  Professor  Jameson  has  even  gone  further,  and  divided,  after  Werner* 
beryl  into  two  subspecies,  calling  the  one"^r*f  subspecies  precious  beryl" 
(beryl  of  Kirwan),  and  the  other  "ucond  subspecies  schorlous  beryl,**  lb* 
pyentte  of  Hauy,  and  shorlite  of  Kirwan  ;  thus  indicating  a  relation  in  nu- 
merical order  which  has  no  existence  in  nature.— Trans. 

T  3  I  neg- 
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I  neglected  no  means  of  forming  to  myself  a  distinct  ides 
of  the  former.     Sometimes  they  spoke  to  me  of  the  che- 
mical composition ;  but  when  I  cited  the  zircon  and  hy- 
acinth, I  was  answered,  that  the  external  characters  made 
the  difference.  If  heavy  spar  and  celestine  were  the  subject, 
they  again  referred  to  chemistry.     Often  they  spoke  to  me 
of  approximate  characters  (caracteres  des  rapprochemens) , 
or  characters  of  agreement  and  disagreement,  of  which  no 
mention  has  been   made   in  the  enumeration ;   and  rhey 
quoted  to  me,  as  a  reason  for  placing  potter's  clay  (glaise) 
and  schistose  argil  in  the  same  species,  that  both  are  disunited 
in  water.    To  justify  the  separation  of  chalk  from  mineral 
agaric  [rock  milk,  Jameson  ;  and  spongy  carbonated  lime, 
Haiiy],  of  foaming  earth   [or  schaum  earth  of  Jameson, 
iilvery  chalk  of  Kirwan,  talcous  pearly  carbonated  lime  of 
Haiiy]  from  schiefferspath  [slate  spar  of  Jameson,  argentine 
of  Kirwan],  they  relied  on  the  external  characters;  and  to 
prove  that  bitter spath  [muricalcite,  Kirwan  ;  chaitx  carlo- 
natee  magnesifere,  Haiiy ;  chaux  carbonatte  lente  pier  it  e9 
Brogniart]  justly  makes  a  species  different  from  calcareous 
spar,  they  turned  about  to  chemistry  without  daring  openly 
to  claim   its   support.      Sometimes  the  colours  were  but 
shades  or  accidents;  sometimes  they  offered  characters  of 
the  highest  importance.    At  other  moments  they  confessed 
to  me  that  they  made  species  by  instinct :  and  when  I  com- 
plained of  not  being  satisfied  with  some  conclusions  indi- 
cated by  this  guide,  they  answered,    "  One  is  not  always 
in  his  instinct  "     Finally,  after   being  detected  in   every 
manner,  they  referred    the  specification  to  the  tact  of  the 
observer*.     But,   in  this   respect,  who  should,  venture  to 
make  species  if  not  M.  Werner  alone? 

If  I  have  spoken  of  these  details  which  I  often  collected 

*  True  philosophers   arc   dccplv   indole  d  to  Mr.  C.  for  this  clear  and 
manly  exposition  of  a  system  not  of.cicucc  hut  of  delusion  worthy  only  of 
the  lowest  religious  jugglers  a:;d  fanatics.     The  "  mineralogical   instinct"  is 
certainlv  a  new  faculty  discovered  in  the  human  mind  by  the  philosophers 
of  Freyoerg,  whose  ardent  zeal  in   propagating  their  opinions  furnishes  a 
better  proof  of  their  passions  than  of  their   logic  or  reasoning  powers.      It 
may,  perhaps,  be  laid  down  as  a  general  truism,  applicable  in  every  branch 
of  natural  philosophy,  that  all   schemes  or  systems  of  natural  knowledge 
may  be  esteemed  scientific  or  dogmatic  ju.-»t  in  proportion  as  their  follower* 
embrace  them  by  reason  or  by  passion.     Science  is  properly  a  creature  o 
reason,  and   modestly   retires  whenever  the  passions  or  affections  appear 
opinions,  bein^  originally  suggested  by  the  feelings,  arc  naturally  supp.irte 
and  propagated  by  the  passions,  while  science  can  only  be  maintained  ar 
disseminated  by  clo.se  abstiact  reasoning.     Hence  it  is  not  difficult  to  co 
ceive  why  some  of  the  more  imprudent  WYrnerians  have  expressed  the 
selves  with  so  much  violence  against  the  volume  containing  the  above  sta 
meat  of  facts  and  reilections.-^TRANs. 
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in  conversation!  and  if  I  have  quoted  the  words  of  other 
persons  as  well  as  M.  Werner,  it  is  to  prove  that  in  the 
system  of  external  characters  there  are  no  principles  of  spe- 
cification which  amid  serve  as  the  basis  of  any  science  ;  for, 
if  there  had  been  any,  it  is  more  than  probable  that  some 
one  would  have  been  able  to  show  me  them ;  and,  until  that 
I  receive  a  clear  and  distinct  answer  on  this  head,  I  shall 
be  pardoned  for  believing  and  saying  that  there  are  none. 

BASIS    OP    A    SCIENTIFIC    SYSTEM    OF   MINERALOGICAL 

SPECIFICATION. 

If  in  the  multitude  of  properties  which  distinguish  bodies 
we  are  fortunate  enough  to  find  those  which  lead  to  a  more 
certain  and  exact  determination,  let  us  hope  that  when  pro- 
perly unfolded  they  may  be  converted  into  principles,  and 
that  a  science  shall  spring  up  from  the  whole.  The  pre* 
cision  of  the  terms  which  it  shall  employ  will  be  the  mea- 
sure of  its  accuracy,  and  the  definitions  become  its  language. 

The  knowledge  which  we  have  hitherto  acquired,  fur- 
nishes us  with  two  means  of  appreciating  in  bodies  those 
qualities  which  escape  the  cognizance  of  our  senses.  These 
means  are  physical  and  chemical ;  they  unite,  to  the  advan- 
tage of  being  able  to  appreciate  with  more  precision  the 
properties  which  on  the  first  view  are  but  imperfectly  dis- 
covered, that  still  greater,  of  developing  the  new  properties 
which  are  only  manifested  by  indirect  means.  Having 
seen  the  little  success  attending  the  system  of  immediately 
sensible  properties,  and  the  little  hope  which  remains  of 
improving  it,  since  M.Werner  has  not  been  able  to  make 
it  better,  let  us  have  recourse  to  the  succour  of  these  two 
sciences  to  establish  mineralogical  species. 

Physics  and  chemistry  furnish  us  two  modes  of  attaining 
the  final  results  of  the  division  of  bodies.  Without  enter- 
ing into  useless  metaphysical  discussions  on  infinity,  wc 
may  suppose  any  substance  whatever  reduced  to  the  finest 
ana  most  imperceptible  particles  which  the  mind  can 
imagine.  This  is  the  last  point  of  physical  division,  and 
one  of  these  grains  presents  us  with  the  physical  element 
of  a  body.  Yet  this  element  may  be  still  very  compound 
in  another  point  of  view,  and  undergo  another  species  jf 
divisioA  by  means  which  are  properly  the  province  of 
chemistry.  When  the  latter  is  also  carried  to  its  ultimate 
point,  we  obtain  the  chemical  element.  By  physical  ele- 
ment we  understand  that  which  occupies  the  smallest  por- 
tion of  space  which  we  can  conceive;  chemical  clement 
supposes  the  least  possible  number  of  component  principles. 

T4  The 
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The  former  dudes  our  seuses 
before  it  has  attained  it»  limit; 
correctly  represented  bv  a  mou 
the  smallest  atom.  The  fund 
aggregate  itself  in  quantities  ti 
form  masses,  from  those  par 
only  by  the  aid  or  the  mircrosc 
which  we  can  scarcely  embtac 
of  the  other  is  to  form  bodies  w 
llie  simplicity  of  one  of  these 
other.  They  have  nothing  in 
resulis  lo  which  we  are  led  by 
■inn  hitherto  known.  We  ma 
can  obtain  these  results,  or  t! 
take  the  limits  of  our  know  led 
is  sufficient;  and  we  are  not  i 
when,  in  making  some  efforts 
wc  substitute  the  one  for  the 
represenialion,  which  in  every 
object  of  research,  we  may 
would  in  some  respects  be  sup 
Hence,  from  the  combinati 
different  circumstances,  resu 
nature  which  we  call  fantastic 
hend  it  :  and  it  is  by  deposit 
the  accidents  which  alter  then: 
that  simplicity  in  which  atari 
then,  remains  for  genius  to  do 
a  manner  in  which  it  cannot  < 
obtain  unequivocal  proofs,  or 
which  it  ceases  to  be  changeat 

MECHANICO-CHEMJCAL  OR  CK 
OF    HAUVj   AND    HIM    DEFIJ 

SPECIES. 

Now,  what  has  the  autho 
founded  on  internal  properties 
stead  of  stopping  at  the  siirfac 
interior  of  the  mineral,  and  a  i: 
to  his  contemplation.  lie  li 
considered  the  elements  whicl 
habits  and  mutual  relations,  d 
an  invariable  manner  unites 
two  means  of  division  of  whi 
and  has  defined  the  species.  ' 
Bays  M.  Haiiy,  "  is  a  collects 
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molecules  are  similar,  and  composed  of  the  same  elements 
united  in  the  same  proportion."  It  is  the  assemblage  of 
all  the  minerals  which  agree,  with  respect  to  the  final  re- 
sults of  division,  in  their  physical  and  chemical  molecules, 
in  the  true  expression  of  nature  reduced  to  its  greatest  sim- 
plicity*. 

This  definition  of  the  mineralogical  species  is  rigorous, 
and  leaves  nothing  to  be  desired ;  but  it  requires  a  know* 
ledge  of  the  integral  molecules.  In  the  first  place,  it  re- 
quires us  to  ascertain  what  its  form  is  in  all  cases  similar  to 
itself :  in  the  second  place,  we  must  be  able  to  determine 
the  nature  and  relations  of  its  chemical  elements.  The  first 
problem  consists  in  finding  the  planes  which  terminate  the 
small  solid  called  the  integral  molecule,  or,  what  amounts 
to  the  same  thins,  a  solid  which  may  resemble  it ;  for  it  is 
not  the  absolute  out  the  relative  dimensions  of  this  mole- 
cule which  are  required.  But,  the  planes  which  terminate 
this  solid  can  be  but  those  which  are  parallel  to  the  different 
directions  in  which  a  mineral  is  divisible  without  break- 
ing, or  what  has  been  denominated  the  direction  of  the 
cleavage. 

It  is  otherwise  with  the  problem  respecting  the  chemical 
element.  We  know  that  there  exist  vacuums  between  the 
molecules  of  bodies,  and  that  even  these  vacuities  are  very 
considerable :  hence  it  is  that  foreign  matters  have  so  often 
interposed  themselves,  and  altered  the  sensible  characters 
of  a  group  of  molecules  or  of  a  mass.  Suppose  that  all  the 
directions  of  the  cleavage  parallel  to  the  planes  which  ter- 
minate the  physical  molecule  are  ascertained.  Whatever 
may  be  the  dimensions  of  the  piece  in  which  these  direc- 
tions are  found,  we  have  the  representative  of  the  mole- 
cule ;  but  as  these  dimensions  necessarily  exceed  those  of 
the  molecule  itself,  it  follows  that  the  piece  contains  more 
than  one  molecule,  and  hence  foreign  matters  may  deposit 
themselves  in  the  interstices.  Hitherto  chemistry  possesses 
only  the  means  of  distinguishing  the  simple  parts  which 
compose  the  physical  elements  from  those  which  are  inter- 
posed. Hence  a  source  of  uncertainty  in  the  results  of 
chemical  analysis  j  and,  in  order  that  it  may  enjoy  all  the 

*  Moat  assuredly  this  conception,  even  were  it  devoid  of  basis,  would  da 
honour  to  the  human  intellect.  Man  is  placed  in  the  middle  of  the  universe, 
at  if  to  contemplate  the  infinite  space  which  surrounds  htm.  On  whatever 
tide  he  looks,'  ■whether  he  contemplates  those  worlds  whose  volumes  and 
remote  distances  art  to  him  without  measure,  or  whether  he  considers  the 
atoms  which  form  them  and  the  laws  by  which  these  atoms  Art  united,— every 
thinp  is  to  him  infinite,  and  begets  in  his  mind  that  sentiment  of  sublimity 
fciyinating  \a  a  grandeur  for  which  we  have,  no  eiprcssiop, 

;  confidence 
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confidence  which  the  stale  of  < 
it,  we  should  apply  it  only  to  tl 
have  been  previously  separab 
the  foreign  matter  interposed 
molecule  is  situated  beyond  | 
only  can  reach  it,  a  Icnowledg 
would  seem  to  be  too  remote  | 
Nevertheless  nature  and  labour 
it  does  not  alwavs  happen  thai 
embarrassed  by  foreign  matter 
nerds  whose  physical  division  t 
gular  tetrahedron,  but  in  all  o 
that  chemistry  finds  in  one  the 
other.  a.l\c,  J;  in  short,  that  ■ 
may  be  variable,  but  that  a,  b,  I 
in  all  the  di  Herent  pieces :  now  t 
therefore  we  have  a  right  to  cc 
chemical  elements  of  the  specie: 
oriental.  It  is  thus  that  chrmif 
of  correction  which  has  been 
«nd  the  two  molecules  are  still 
Taking  the  point  in  its  mos 
that  we  can  discover  in  any  n 
connexions  of  the  simple  coi 
have  been  observed  to  be  invai 
dimensions  of  the  solid  whicl 
all  the  divers  directions  of  thee 
necessary  to  define  a  species, 
not  present  these  data;  and  tli 
however  precise  it  may  be,  doc 
the  mineral  kingdom. 

Let  us  suppose  a  thousand  i 
cules  of  a  single  species  siispc: 
By  a  diminution  of  ihc  dissolvii 
would  tend  to  unite  thentsclve 
happen  either  lhai  the  molecu 
arrangement  as  the  aggregate 
chanical  division,  whence  we 
molecule  of  ihe  species  or  its 
molecules  might  unite  confuse 
that  the  type  of  the  >peciescoul< 
if  we  suppose  the  molecules  of 
solvent,  we  shall  have  two  anal 
of  each  species  might  unite  to 
dimensions,  and  afterwards  con 
mass,  in  which  each  species  v 
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Me ;  or,  they  might  be  so  blended  together  in  their  origin*      x 
that  in  the  mass  which  would  be  produced,  it  would  be  im- 
possible to  discover  one  simple  species  whose  molecules 
had  contributed  to  form  it. 

TRUE  PRINCIPLES  OP  FORMING  MINERALOOICAL  SPECIES. 

In  the  mineral  kingdom,  therefore,  we  must  admit  the 
following  four  conditions, arising  from  circumstances  which 
have  presided  at  the  formation  of  minerals : 

1st.  Simple  minerals  whose  molecule  we  are  able  to  dis- 
cover : 

2d.  Simple  minerals  whose  molecule  eludes  our  re- 
searches : 

3d.  Compound  minerals  in  which  the  simple  component 
minerals  are  discernible : 

4th.  Compound  minerals  in  which  we  cannot  distinguish 
the  simple  components. 

Of  these  four  conditions  there  is  but  the  first  which  gives 
the  species  with  strictness,  and  which  truly  appertains  to 
science ;  but  the  others  belong  to  nature,  and  must  not  be 
excluded  from  the  method  of  classification.  It,  then,  we 
find  in  any  mineral,  characters  sufficiently  marked  to  esta- 
blish a  well-founded  opinion  that  it  is  of  the  same  species 
with  some  one  of  the  first  section,  we  refer  it  by  analogy  to 
this,  and  consider  it  as  belonging  to  the  same  species. 

What  is  carbonated  lime  ? — It  is  a  mineral  composed  of 
0-55  lime,  and  0*45  carbonic  acid,  and  which  has  for  its 
molecule  an  obtuse  rhomboid,  whose  great  angle  is  101# 
3&  13".  Here  is  carbonated  lime  defined  ;  and  it  is  evi- 
dent that  in  our  principles  a  mineral  which  has  these  pro- 
perties necessarily  belongs  to  this  species.  What  is  com- 
pact carbonated  lime  ? — It  is  a  miueral  whose  chemical  com- 
position makes  us  presume  with  the  utmost  likelihood  that 
it  is  of  the  same  species  as  crystallized  carbonated  lime, 
and  that  it  differs  only  in  the  circumstances  under  which  it 
has  been  formed,  not  having  permitted  the  symmetrical  ar- 
rangement of  its  molecules,  so  that  one  might  extract  from 
the  mass  the  solid,  which  it  represents.  Here  the  type  is 
but  presumed  ;  and  it  is  only  after  strong  proof  from  ana- 
logy that  we  resolve  to  clash  in  the  species  of  carbonated 
lime,  a  substance  which  cannot  be  proved  strictly  to  beloug 
to  it. 

In  granite,  gneiss,  and  porphyry  we  distinguish  the  pieces 
of  simple  minerals  of  which  tncy  are  composed.  They  appear 
to  have  enjoyed  in  their  formation  all  the  circumstances 
which  could  favour  the  union  of  the  molecule*  of  the  same 

species 
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species  together,  to  form  mass, 
tude.  IF  the  result  appears  I 
what  relaies  to  the  general  mod 
be  every  where  the  same,  we  sh 
nature  here  also  works  by  imn 
must  find  means  to  comprehei 
science.  These  masses  will  li 
ind  appertain  to  geognosia;  the 
Species,  seeing  tiiat  the  simple  r 
composed  are  so,  that  in  thei 
invariable  laws,  and  that  it  is 
nounce  on  three  species  united, 
character  be  there  distinctly  visi 
when  they  are  separated. 

The  minerals  in  the  fourth 
greatest  difficulty  in  mineralogy. 
cryptogam  ia. 

The  analogy  wbich  led  us  to 
fused  mixtures  of  molecules  of  i 
eoon  as  we  wish  to  apply  it  to 
of  imperceptible  molecules  ofc 
position  that  we  cannot  discer 
species,  it  is  impossible  to  refer 
any  one.  But  if  we  observe  in  I 
ftancy  of  character  as  in  the  mix 
although  we  can  demonstrate  nc 
we  must  assign  them  a  place,  a 
ture  here  be  abandoned  in  some 
of  the  observer.  The  first  ditfic 
number  of  different  species,  the 
contributed  to  the  formation  of 
gregate  in  which  we  cannot  dii 
cule,  which  at  the  same  lime  i 
emits  fire  with  slid,  of  which  01 
acid,  leaving  carbonic  acid  gas  ti 
entirely  insoluble  ;  that  the  di 
other  silica;  To  what  species  i 
even  possible  to  refer  it  to  any  ? 
and  silica,  and  our  operations  in 
a  mixture  of  the  two  species, 
ever  weak  it  may  be,  no  longer 
which  are  found  in  the  same  nn 
with  the  same  chemical  and  ph} 
have  no  mure  resources  to  ham 
cules  of  one  species,  of  two,  or  ( 
agate,  jasper,  horns  tone,  and  tht 
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are  found  in  the  argillaceous  or  clay  genus  of  Werner,  of 
which  we  are  ignorant,  and  perhaps  for  ever  shall  be  ig- 
norant, to  how  many  simple  species  they  owe  their  origin* 
What  do  we  know  of  the  family  of  argillaceous  schist,  of 
serpentine,  of  pierre  ollaire  [potstone,  Jameson ;  (ale  o/- 
laire,  Haiiy,  and  serpentine  o//atre,Brogniart] ,  of  pipe- clay, 
and  of  fuller's  earth ;  except  that  we  do  not  conceive  why 
they  have  been  made  strictly  species?  Whenever  a  mineral 
gives  no  true  representative  of  the  species,  and  that  we  do 
not  there  find  other  physical  or  chemical  properties  to  re- 
fer it  with  sufficient  certainty  to  any  whatever,  in  which  it 
may  be  strictly  admissible,  it  is  better  to  make  it  a  species 
of  convention,  in  order  to  complete  the  outline  which  na- 
ture has  traced. 

DISTINCTION  BETWEEN  MINERALOGICAL  SPECIES. 

In  this  point  of  view,  the  species  of  the  mineral  kingdom 
should  be  divided  into  four  sections,  corresponding  with 
the  four  conditions  of  which  I  have  already  spoken.  The 
first  should  contain  the  species  strictly  so  called  {espices  de 
rigueur);  the  second,  those  by  analogy;  the  third,  those 
which  I  call  geognostic;  and  the  fourth,  those  of  conven- 
tion. All  belong  to  nature ;  the  first  only  appertains  to 
science,  if  we  wish  to  preserve  to  this  word  that  idea  of 
rigour  which  it  necessarily  carries  with  it. 

The  principle  of  M.  Haiiy  embraces  all  those  which  are 
known  in  the  first  section,  therefore  this  system  embraces 
all  the  mineralogy  which  is  capable  of  becoming  a  science. 

The  method  of  M.  Werner  extends  to  all  the  mineral 
kingdom.  "  Who  embraces  too  much,  badly  binds/9  it  is 
said:  thus  we  know  not  what  is  a  species,  because  all  are 
species.   We  have  a  measure  without  unity. 

I  pretend  not  that  the  system  of  mineralogy  should 
be  subjected  to  the  division  indicated  by  these  four  sec- 
tions; but  if  we  wish  to  consider  the  bodies  which  com- 
pose this  kingdom  with  respect  to  the  rank  which  they 
ought  strictly  to  occupy,  we  can  no  longer  divide  them 
otherwise ;  and  even  in  classing  them  according  to  more 
essential  principles,  it  would  not  be  useless  to  men tion  this, 
in  order  that  each  individual  may  be  estimated  at  its  just 
value. 

The  advantages  that  mineralogy  has  derived  from  the 
philosophic  spirit  which  directed  the  researches  into  the 
true  type  of  the  species,  and  the  happy  application  of  aa 
exact  method  of  determinating  ic,  have  been  immense.  All 
at  once  it  is  become  a  science ;  it  is  supported  by  fixed 

principles 
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principles  susceptible  of  riemoi 
problems,  enlightened  futurity, 
of  analysis. 

BYSTEM  OF  HAUT  AND  W 

By  a  happy  anticipation  of  i 
confirmed  by  i-xperimcnt,  we  ok 
properties  the  union  of  beryl  w: 
staurolite,  as  well  as  the  separa 
cime  [both  are  denominated  ct 
his  disciple  Jameson],  siylbttc 
from.mcsotype  [radiated  zeolite. 

t r flite.     It  his  lei 

<P  is  united  zircon 

(ipe",  quartz  and 
mineralogical  a 
g  to  Werner,  wl 
green  earth,  of  pi 
[actinolite,  Jaim 
e,  Brogniart]. 
m  two  different 
renouncing  prej 
omposed  of  aim 
it  is  bard.     It 
ic  diamond  am 
mus,  where  the  su 
has  not  made  33 
j  nine,  nor  two  in  sul 
pnaieu  oarvles  ;  and  above  all,  i 
the  earthy  fossils.     It  has  not 
year  to  the  side  of  a  species  fror 
the  preceding,  and  which  some  1 
from  the  side  of  its  new  neich 
elsewhere.      It  has  not  made  ihf 
the  other,  traverse  the  whole  list 
able  to  find  where  to  fix  thcinse' 
guests,  who  go  every  where  an 
Its   principles  are  fixed  ;  and    : 
time  to   pronounce,  it  virtually 
poses  more  surely  and  leaves  no 
makes  distinctions  without  diflen 
proc/iemens]    without  analogies 
racters. 

Notwithstanding,  it  will  not  p 

nor  will  it  deem   the  circumsla 
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science  varies  iu  gaining  new  means  of  improving  itself. 
Since  the  publication  of  his  work,  M.  Haiiy  has  already 
made  considerable  changes  in  his  system,  but  all  of  them 
were  foreseen  and  previously  indicated,  with  the  single  ex* 
ception  of  sphenc,  which  he  then  knew  only  by  some  in* 
distinct  crystals.  When  one  has  laid  down  certain  princi- 
ples, the  path  of  science  is  then  found  circumscribed,  but 
its  march  is  direct :  if  it  change,  it  is  only  for  a  rational 
melioration,  and  it  proceeds  in  advancing.  If  delivered  to 
the  current  of  opinions,  or  of  hypotheses,  it  is  discussed  in 
every  sense,  and  fortunate  if  it  does  not  retrograde.  For  it 
there  is  no  more  surety,  each  one  buffeting  it  at  his  pleasure* 
To  reform  is  a  great  art,  and  to  retouch  without  defacing 
requires  great  ability.  Principles  produce  improvements, 
arbitrariness  induces  revolutions. 

M.  Haiiy  had  formerly  determined  the  molecule  of  spar* 
gelstein  [asparagus-stone,  the  chaux  phosphatee  chrysolithe 
of  Haiiy  and  Brogniart]  as  well  as  that  of  appatite ;  but  at 
an  interval  of  several  years,  as  the  idea  of  comparing  his 
results  did  not  occur  till  M.  Vauquelin  had  discovered  that 
spargelstein  is  a  phosphate  of  lime.  Here  chemistry  was 
found  to  agree  with  crystallography. 

A  mineral  was  discovered,  which  some  thought  to  be  of 
the  calcareous  genus,  which  dissolved  in  acids  without 
either  effervescing  or  emitting  fluoric  acid,  but  which  never* 
theless  gave  traces  of  a  combination  with  an  acid ;  and  M. 
Werner  pronounced  it  a  phosphate  of  lime.  He  was  not 
deceived  ;  but  the  difference  which  there  is  between  reason* 
ing  and  divining,  is,  to  set  out  on  a  principle,  or  to  start  at 
hazard.  Yet,  even  in  setting  out  ou  a  principle,  we  are 
-  not  always  sure  of  reasoning.  Phosphorus  in  miming  is 
phosphorescent  and  odorous ;  quartz  when  rubbed  has  the 
same  properties;  therefore  silica  is  composed  of  phosphoric 
acid  and  lime.  It  is  thus  that  a  very  celebrated  German 
professor  spoke,  and  he  pretended  to  reason :  his  preten- 
sions were  so  much  the  greater,  that  the  combination  of 
pbosboric  acid  and  hme  is  neither  phosphorescent  nor 
odorous. 

[To  be  continued.] 

LVII.  On  the  Decomposition  of  Water  by  Charcoal.  By 
M.  Tordkux,  Student  of  Chemistry  im  the  Polytechnic 
School*. 

In  the  note  at  the  end  of  the  observations  of  M.  Figuier9 
•A  the  sulphurets  contained  in  the  soda  of  commerce,  in  a. 

•  Aimelm  d§  Cktmie,  t«mc  lxvi.  p.  318.  preceding 
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[(receding  Number  of  ihe  Ann 
example  of  the  explosions  wh 
soap-works,  which  he  ascribe) 
with  atmospheric  air,  existi 
vat,  above  the  caustic  lixiviu 
nation  of  this  gas,  by  supposir 
crude  soda  contains,  set  free 
ceeding  that  which  is  neccssa 
hydrngenated  lulphuret,  when 
with  water. 

We  know  that  when  an  alh 
water,  the  latter  is  partly  di 
formed,  and  the  hydrogen  Bet 
the  remains  of  the  sulphur  and 
hydrogenated  sulphuret.  We 
pcriment  there  is  no  extricatii 
low  temperature. 

Hence  it  is  evident  that  the 
over  the  soap-maker's  lev,  du 
composition  of  the  water  by  th 

I  have  been  led  to  ascribe  t 
the  charcoal  always  met  with  i 
a  remark  which  I  made  sever 
served  that  potash  purified  by  1 
contact  with  vegetable  substan< 
coloured  by  the  charred  substs 
from  them,  when  fused  in  a  cr 
of  gas  which  took  lire  spontan 
was  red  hot,  its  combustion  i 
gas. 

Itappeared  to meon  reading  tl 
the  hydrogen  of  which  he  sp< 
dueed  bv  a  nearly  similar  cause 
on  this  subject,  and  the  object 
results. 

The  potash,  on  which  I  mac 
sides  charred  substances,  also  c 
the  more  considerable,  as  it  h 
desiccation;  and  all  circumslan 
peared  tome  that  the  carbonic 
in  this  case  by  the  resulting  all 
gen,  and  of  potash  for  this  acid 
must  have  been  extricated  pure 

In  order  to  ascertain  if  this  w 
in  a  stone  retort,  potash  similar 
the  crucihle  :  in  an  instant  the 
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off  water  from  the  potash,  And  a  gas  began  to  be  cet  free, 
which  issued  incessantly  during  parts  of  the  operation.  This 
gas  was  insoluble  in  water;  it  had  a  feeble  empyreumatic 
smell;  it  did  not  distuib  lime  water,  and  it  was  inflam- 
mable, burning  like  a  mixture  of  hydrogen  gas  and  carhu- 
retted  hydrogen  gas :  it  made  lime  water  turbid  after  its 
combustion ;  when  mixed  with  oxygen  in  Volta's  eudio- 
meter, it  detonated  by  the  electric  spark. 

The  disengagement  was  kept  up  a  long  time  at  a  weak 
heat ;  nevertheless  I  increased  the  fire  until  the  bottom  of 
the  retort  was  red  hot :  I  always  obtained  the  same  product, 
only  the  hydrogen  became  purer. 

After  some  time  the  disengagement  of  gas  slackened.  I 
increased  the  fire :  and  when  the  retort  was  very  red  it  be- 
gan again ;  but  the  gas  which  I  obtained  this  time  was  en- 
tirely absorbed  by  the  water,*  and  by  the  lime  water  which  it 
renaered  turbid.  It  was  no  longer  inflammable,  and  proved 
to  be  pure  carbonic  acid.  At  the  end  of  the  operation,  how- 
ever, it  left  a  combustible  residue,  when  it  was  shaken  with 
lime  water:  this  residue  was  probably  gazcous  oxide  of  car- 
Iron.  The  potash  had  become  almost  white,  and  the  re- 
tort was  attacked. 

It  appears  to  me  that  we  may  explain  this  operation  in 
the  following  manner :  The  water  in  presence  of  the  char- 
coal and  of  the  potash,  acts  in  the  same  way  as  when  it  is 
in  contact  with  an  alkaline  sulphuret  or  phosphurct.  Car- 
bonic acid  and  a  carbonate  are  formed ;  since  the  potash 
purified  by  lime  may  contain  at  this  temperature  a  greater 
quantity  of  carbonic  acid  than  that  which  it  contains  al- 
ready ;  and  if  when  the  retort  is  red  hot  it  is  extricated  from 
this  acid,  this  perhaps  is  merely  owing  to  the  combination 
of  the  potash  with  the  earths  of  the  retort,  a  combination 
which  does  not  admit  of  the  presence  of  carbonic  acid. 
Lastly,  the  gaseous  oxide  of  carbon  certainly  proceeds  from 
the  decomposition  of  a  little  acid  by  a  residuum  of  charcoal. 

I  confirmed  this  experiment  on  potash  very  much  charred 
and  carbonated,' obtained  in  the  following  manner : — r  eva- 
porated to  dryness  alcohol  containing  a  great  quantity  of 
potash  in  solution;  not  effervescing  with  the  acids,  but 
very  high  coloured,  although  transparent.  The  evapora- 
tion was  effected  in  a  silver  vessel  in  order  to  obtain  pure 
potash :  in  proportion  as  the  operation  advanced,  the  potash 
became  very  black ;  and  towards  the  end  it  swelled  up,  giv- 
ing out  an  inflammable  gas:  finally,  it  became  dry  and 
spongy.  It  was  treated  with  water,  and  evaporated  to  dry- 
Bess  without  filtering ;  it  was  black  like  charcoal,  and  ef- 

Vol.  36.  No.  150.  Oct.  1610.  (J  fervesced 
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fervesceil  a  liltle.  It  was  in 
to  distillation  in  a  stone  reto 
to  the  lime  potash.  The  rew 
•olutcly  similar;  and  when  I 
reton,  it  was  white,  and  exhil 

I  should  in  al)  probability  1 
with  soda  purified  by  lime,  if 
experiments,  considering  the 
between  these  two  alkalis. 

In  order  to  assimilate  my  ' 
which  are  performed  on  a  a 
it  remained  to  form  the  causti 
and  to  observe  what  took  p|j 
this  view  I  made  a  paste  will 
alicant  soda,  and  950  granw 
diluted  it  in  water,  and  left  i 
perature  from  Iff'  to  15°  of  F 
Some  bubbles  of  azotic  gas  i 
the  result  of  this  last  cxperin 
factory,  I  am  not  less  iiiciin 
gas,  whether  pure  or  carburet! 
works,  is  owing,  as  1  have  t 
position  of  water  by  charcc 
doubted  that  the  circumstatK 
tremely  different  From  those 
manufactories  where  large  i 
"here  the  soda  employed  is 
lion,  either  from  containing 
in  more  minute  division.  In 
corns  lances  which  must  nect 


LVIII.      Case*  illustrating  t 
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MvUical 

JCjarlt  in  September  leoo 
about  thirty-live  years  of  ag 
in  the  abdomen,  with  ilyap 

had  occwonsllv  bcim  evacu 
I  prescribed  a  course  of 
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cathartics,  as  recommended  by  Madame  Nouflet.  In  this 
plan  he  persevered  for  the  space  of  three  months,  in  which 
period  he  discharged,  at  two  different  times,  about  eight 
yards  of  the  taenia.  In  April  1810,  he  again  applied  to 
me,  in  consequence  of  labouring  under  his  former  com- 
plaints ;  adding,  that  he  imagined,  from  the  long  use  of  the 
plant  I  had  recommended,  his  pains,  and  particularly  the 
dyspepsia  and  general  debility,  had  increased. 

At  this  time  I  ordered  the  oleum  terebinthinae  rectifica- 
tum,  in  a  dose  of  nine  drachms  by  weight,  and  after  it  a 
little  honey  to  remove  the  heat  and  unpleasant  taste  it  might 
occasion.  In  a  week  after  taking  the  oil,  he  called  upon 
me  agreeably  to  my  request,  and  gave  me  the  following  in- 
formation :  That,  as  far  as  he  could  judge,  in  swallowing 
this  medicine,  it  occasioned  less  heat  than  'would  have  re- 
sulted front  taking  the  same  quantity  of  brandy,  or  other 
spirit ;  and  that  the  taste  and  heat  it  produced  were  soon 
removed  by  the  honey. 

Jn  about  three  hours  after  taking  this  dose,  a  laxative 
motion  was  produced,  without  any  discharge  of  taenia :  but 
soon  afterwards,  with  the  second  stool,  more  than  four 
yards  of  the  worm  were  discharged,  and  also  a  quantity  of 
matter,  resembling,  as  the  patient  expressed  it,  the  substance 
and  skins  of  the  taenia.  On  the  surface  of  this  evacuation 
he  noticed  the  oil  floating,  together  with  the  taenia  and  the 
substance  mentioned,  ft  produced  little  or  no  pain,  and 
certainly  much  less  than  the  purgative  he  had  taken  after 
the  use  of  the  male  fern.  The  subsequent  motions  con- 
tained no  taenia,  nor  any  of  the  substance  before  noticed. 
He  experienced  no  pain  or  heat  in  the  urinary  passages, 
though  the  urine  continued  to  impart  a  tercbinthinate  smell 
for  three  or  four  successive  days. 

My  patient  has  since  remained  in  perfect  health,  enjoy- 
ing a  degree  of  comfort  to  which  be  had  been  a  stranger 
for  the  preceding  half  year. 

From  this  and  other  instances,  I  am  induced  to  conclude, 
that  the  best  method  of  taking  the  oil  is  without  any  ad- 
mixture; and  that  the  dose  ot  nine  drachms  occasions  very, 
little  inconvenience :  and  further,  that  this  quantity,  per- 
haps owing  to  its  quick  purgative  effect,  excites  no  irritation 
in  the  urinary  passages,  although  it  imparts  its  peculiar 
smell  to  the  urine. 

I  do  not  recollect  that  it  has  been  heretofore  observed, 
that  the  oil  has  been  evacuated  in  its  original  state.  It 
might  hence  be  inferred,  that  it  is  most  efficacious  when 

U  2  exhibited 
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exhibited  uncombined,  in  whi 
with  any  particular  inrinrrnia 

It  is  will  known  that  Uenia 
of  the  system;  and  that  henct 
curately  ascertained  by  any  t> 
actual  discharge  of  portions  ( 
times,  indeed,  there  is  felt  a  he 
attended  with  dyspepsia  and  ei 
pathognomonic  symptoms,  as 
causes. 

(T.i  be  rani 

LIX.     Intelligence  and  . 

NATIONAL  VACCIXB 

J.  he  Bnard  appointed  by  Hi 
regulate  the  affairs  of  this  est 
the  following  description  of  : 
iirui-riniis  relative  to  vaccinal 
tenttd  by  the  director,  be  su 
jiaiing  surgeons. 

Description  of  the  reg- 
When  vaccination  succeeds 
ble  on  the  third  day,  the  da« 
being  reckoned  the  first.  If  t 
tion  it  fell  ;  and  if  examined  v 
litile  tumour  appears  i 


The  spot  gradually  enlarge) 
sixth  day  .1  circular  vesicle  apt 
cine  ve-icle  is  clrvaitd.  the  c 
is  at  first  of  a  lirht  pink,  soni. 
changes  by  deuces  to  3  pearl 
what  darker  than  the  other  pa: 

The  vc.-icle  is  hard  to  the  tt 

In  ii s  internal  structure  it  is 
with  transparent  Ivmpli. 

ThevesideeummoiiKaugn 
day. 

In   the  early  siases,   there 
inflamed  rir-g;  or  this  Likes  y 
dav :  towards    the  ninth    it   si 
tenth  fonin  an  areola  of  about  j 

This  aie.d.i  is  of  the  usual  c 
hard,  and  acroinpanieJ  h  ith  si 
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It  continues  out  for  a  day  or  two,  and  then  begins  to 
Fade ;  sometimes  forming  two  or  three  concentric  circles. 

After  the  areola  is  formed,  the  vesicle  begins  to  decline  ; 
theV:entre  first  turns  brown,  and  the  whole  gradually  changes  v 
into  a  hard  smooth  scab,  of  a  very  dark  mahogany  colour. 
This  dry  crust  usually  drops  off  about  the  end  of  the  third 
week,  leaving  a  permanent  cicatrix. 

Varieties  in  the  Progress  and  appearance  of  the  Vaccine  Ve- 
sicle, not  preventing  the  Success  of  Vaccination, 

The  first  appearance  is  seldom  earlier,  but  often  later 
than  has  been  described.  In  some  rare  instances  the  vesicle 
commences  even  a  fortnight  or  three  weeks  after  vaccina- 
tion ;  but  if  the  process  is  then  regular,  it  is  equally  effica- 
cious. 

When  the  vesicle  is  slightly  ruptured  before  the  sixth 
day,  if  it  resume  its  proper  form,  and  the  process  continue 
quite  regular,  success  is  not  prevented  :  nor  is  it,  when  the 
crust  of  a  regular  vesicle  is  rubbed  off  in  the  decline  of  the 
disease. 

The  irregular  and  imperfect  Vesicle  and  Pustule,  which  are 

not  to  be  depended  upon. 

Tn  these  deviations  there  is  usually  a  premature  itching, 
irritation,  inflammation,  vesication,  or  suppuration.  Or 
the  progress  of  the  vesicle  is  too  rapid,  its  texture  soft,  its 
edge  not. well  defined,  its  centre  elevated,  and  the  contents 
discoloured  or  purulent.  Or  instead  of  a  proper  areola,  a 
premature  efflorescence  of  a  dusky  purple  hue  takes  place, 
and  the  scab  is  of  a  light  brown  or  amber  colour. 

The  irregular  vesicle  or  pustule  is  more  liable  to  be  broken 
than  the  other,  both  from  its  more  pointed  form  and  softer 
texture,  and  also  from  its  being  usually  so  irritable  as  to 
provoke  scratching.  When  broken,  or  even  without  this 
happening,  ulceration  often  ensues. 

A  vesicle,  apparently  regular  at  first,  sometimes  does  not 
augment  to  the  proper  size,  but  dies  away  without  com- 
pleting the  regular  process.  This  usually  leaves  no  cicatrix, 
or  one  which  is  almost  imperceptible. 

When  those,  or  any  other  considerable  deviation  from 
the  regular  course  of  the  disease  take  place,  no  dependence 
can  be  placed  upon  the  operation.  In  such  cases  vaccina- 
tion shoidd  be  repeated. 

Probable  Causes  of  irregular  Vesicles  and  Pustules. 
These  accidents  may  be  occasioned  by  matter  or  lymph 
being  taken  from  an  irregular  vesicle  or  pustule  at  any  pe- 
riod, or  from  a  regular  vesicle  at  too  late  a  period  ;  or  by 

U  3  lymph, 
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lymph,  (hough  originally  pure, 
lung  keeping,  by  heat,  or  other* 
by  performing  the  operation  wil 
or  in  a  rude  manner,  or  by  inju 
stage,  and  thereby  exciting  too 
terrupting  the  regular  progress 
eruptions,  and  oiher  cuianeouf 
supposed  ibe  cause  of  these  irre 
to  prevent  the  vaccine  lymph  )i; 

The  Methods  of  taking  Vaccit 

The  lymph  of  a  regular  vesi 
time  it  is  secreted,  nil  the  ai 
may  therefore  commonly  be  tak 
not  after  the  areola  is  formed. 

The  lymph  is  to  he  taken  b< 
made  in  the  vesicle  with  the  poi 
be  allowed  for  the  liquid  to  e 
pellucid  drops.  When  requisiu 
be  cautiously  applied  with  th< 
Great  delicacy  is  requisite  in  th 
side  is  rudely  treated,  or  too  o 
and  ulceration  inav  ensue. 

Lymph  intended  to  be  used 
days,  may  be  received  on  a  lan< 
instrument  for  preserving  it  la 
rusts  the  lancet,  and  it  is  then 
injurious-.  Quills  ami  tnothpie 
of  ivory  shaped  like  the  lurnl 
puinud,  arc  the  mc-t  roim-rie 
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tient  from  whom  the  lymph  is  to  be  taken  should  be  present* 
and  the  lymph  shduld  be  transferred  from  the  one  to  the  other* 

Vaccination  is  generally  performed  in  the  arm*  near  the 
insertion  of  the  deltoid  muscle ;  but  in  order  to  hide  the 
scar,  and  in  adults  who  are  likely  to  use  the  arm  much,  it 
may  be  adviseable  to  vaccinate  the  outside  of  the  leg,  a  little 
above  or  below  the  knee. 

The  skin  being  stretched,  a  lancet  charged  with  vaccine 
lymph  should  be  held  with  its  flat  surface  to  the  skin ;  and 
the  point  insinuated  slantingly  through  the  cuticle  till  it 
touches  the  cutis.  It  shoultl  be  retained  there  for  a  few 
seconds. 

The  lancet  should  be  dipped  in  water  and  wiped  after  each 
operation,  even  when  several  successive  inoculations  are  to 
be  performed. 

Dry  lymph  on  glass  may  be  moistened  with  a  very  little 
cold  or  tepid  water  on  the  point  of  a  lancet,  allowing  it 
some  time  to  dissolve,  and  blending  it  by  a  little  friction 
with  the  lancet.  It  must  not  be  much  diluted,  but  of  a 
thick  consistence :  it  is  to  be  inserted  in  the  same  manner 
as  the  recent  fluid. 

When  quills,  ivory  lancets,  or  toothpicks  charged  with 
dry  lymph  are  used,  the  lymph  should  not  be  diluted  ;  but 
a  puncture  having  been  first  made  with  a  common  lancet, 
the  point  of  the  instrument  is  to  be  inserted,  and  held  in 
the  puncture  half  a  minute  or  more,  that  the  lymph  may 
gradually  dissolve  and  remain  in  the  wound.  If  the  part  of 
the  instrument  which  is  charged  be  afterwards  wiped  re* 
peatedly  upon  the  edges  of  the  puncture,  it  will  tend  still 
further  to  ensure  success. 

Vaccinated  patients  must  be  cautious  not  to  wear  tight 
sleeves,  nor  to  injure  the  vesicle  by  pressure,  friction,  or 
any  other  violence ;  lest  considerable  inflammation  or  ul- 
ceration should  ensue. 

One  perfect  vaccine  vesicle  is  sufficient ;  but  for  various 
reasons  it  is  always  prudent  to  make  two  or  three  punc- 
tures, especially  when  the  danger  of  receiving  the  small-pox 
is  imminent,  tnc  lymph  dry,  or  the  patient's  residence  di- 
stant. Besides,  greater  security  is  obtained  against  a  chance 
of  failure  from  tne  derangement  or  destruction  of  one  ve- 
sicle by  accidental  injury,  or  by  the  taking  of  lymph  for 
vaccination.  When  two  punctures  are  to  be  made  in  one, 
limb,  they  should  be  at  least  two  inches  asunder,  on  ac- 
count of  the  irritation  they  may  occasion. 

One  vesicle  should  be  always  permitted  to  go  through  its 
course  without  being  punctured. 
Lancets  for  vaccination  should  be  kept  clean  and  bright. 

U  4  Constitutional 
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Const  Hutwnal 
Constitutional  symptoms  soil 
■riod,  bul  more  commonly  fU 
ailh  day.  These  are  drowsim 
lcceeded  by  heat,  thrift,  heat 
ibrile  atTt-ctifm.  Now  and  fbei 
lace,  especially  in  infants. 
The  constitutional  symptom 
transient. 

In  a  sreal  proportion  or  case 
disposition ;  nevertheless,  ihe 
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The  irregular  vesicles  and  pustules  are  frequently  fol- 
lowed by  ulceration  at  an  early  period,  which  is  to  be  treated 
in  the  same  manner  as  if  it  proceeded  from  the  regular  ve- 
sicle. 

When  the  patient  has  been  previously  exposed  to  the  in- 
fection of  small-pox,  this  disease  will  be  either  superseded 
or  not,  according  to  the  time  which  bas  elapsed  before  vac- 
cination. 

Medical  gentlemen  in  all  parts  of  the  empire  may  be 
supplied  with  vacciue  lymph,  without  any  expense,  from 
ibe  National  Vaccine  Establishment. 

Applications  for  lymph,  letters,  and  communications  re- 
specting vaccination,  will  meet  with  proper  attention :  they 
should  be  addressed  to  Dr.  Hervcy,  register,  Leicester- 
square  ;  and  when  from  a  distance,  put  under  a  cover,  di- 
rected to  The  Right  Hon.  the  Secretary  of  State  for  the 
Home  Department. 

Board  Room,  221,  Leicester  Square,  Feb.  99, 1810. 


MOUNT  VESUVIUS. 

Naples,  Sept.  94. 

TJie  recent  eruption  will  make  the  year  1810  an  epoch  in 
the  annals  of  Vesuvius,  on  account  or  the  manner  in  which 
it  began,  and  the  disasters  it  has  produced.  It  is  considered 
as  a  very  extraordinary  circumstance  that  this  eruption  was 
pot  preceded  by  the  usual  indications ;  every  convulsion  of 
Vesuvius  being  previously  announced  by  the  drying  up  of 
the  wells  of  Naples.  This  phenomenon  did  not  talce  place; 
on  this  occasion,  and,  to  the  great  surprise  of  the  inhabi- 
tants, Vesuvius  began  to  emit  flames  on  the  night  of  the 
J  6th  of  September. 

On  the  morning  of  the  1 1th  the  flames  became  more  in- 
tense, and  the  lava  began  to  flow  from  the  east  and  south- 
cast  sides  of  the  mountain.  Towards  evening  the  confla* 
cration  increased,  and  about  twilight  two  grand  streams  of 
fire  were  seen  to  flow  down  the  ridge  of  the  volcano;  night 
produced  no  change  in  this  state  of  things. 

On  the  morning  of  the  12th  a  hollow  sound  was  heard, 
which  continued  increasing ;  the  fire  and  smoke  also  aug- 
mented in  intensity,  and  towards  evening  the  horizon  was 
obscured.  The  breeze,  usual  in  these  parts,  having  blown 
from  the  south-east,  dissipated  the  accumulated  clouds, 
The  mountain  continued  to  vomit  lava  and  a  dense  smoke, 
which  even  at  a  distance  was  strongly  sulphureous ;  the 
hollow  noise  in  the  sides  of  the  mountain  continued  tp 
Increase, 

Curious 


SI  4  Mount  ft 

Curious  to  witness  as  near 
astonishing  phenomena  of  nat 
fortune  of  I'linv,  I  set  out  f'ror 
evening  I  reached  Portici.  Fn 
the  mountain  the  road  is  Ion, 
way  there  is  a  hermitage,  v 
refuge  and  shelter  to  the  tra 
there  fixed  his  residence,  am 
a  moderate  sum,  refreshments, 
Teller  are  worth  their  weight 
this  hermitage  produce  the  fan 
Christi. — From  the  hermitage  : 
is  a  long  quarter  of  a  league  i 
in  order  to  reach  from  thence 
climb  a  mountain  of  cinders,  v 
up  to  the  mid-leg.  It  look  in 
our  guides,  two  hours  to  mak 
ready  midnight  when  we  react 

The  fire  of  the  volcano  serv 
had  totally  ceased  for  two  hour 
derably  decreased : — these  circi 
curity,  and  supplied  us  with 
traversing  such  dangerous  gr 
near  as  the  heat  would  permit, 
of  our  guides  in  the  lava,  wh 
hollows  from  the  crater.  The  si 
nearly  resembles  metal  in  a  sta 
it  carries  a  kind  of  scum,  wh 
then  forms  masses  of  scoria,  w 
and  roll  all  on  fire,  with  noise, 
Strong  fumes  of  sulphuric  acid 
these  scoria,  and  by  their  cans 
render  respiration  difficult. 

We  seemed  to  be  pretty  sccu 
far  from  thinking  of  retiring, 
which  launched  into  the  air  fr 
ilic  distance  of  more  than  IOC 
danger  to  which  we  were  expo 
a  moment  in  embracing  a  reii 
cleared  in  our  descent  a  spat 
taken  two  hours  to  climb. 

We  had  not  reached  the  hci 
frightful  than  ever  was  heard, 
fury,  began  to  launch  a  mass  e 
loads  of  stones  and  fragment 
projectile  force  which  it  would 
ihc  projection  was  vertical,  aln 
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jng  mass  fell  back  again  into  the  month*  of  the  volcano, 
which  vomited  it  forth  anew  to  receive  it  again,  with  the 
exception  of  some  fragments  which  flew  off,  to  fail  at  a 
distance,  and  alarm  the  inquisitive  spectator. 

The  13th  commenced  with  nearly  the  same  appearances 
a&  those  of  the  preceding  day.  The  volcano  was  tranquil, 
and  the  lava  ran  slowly  in  the  channels  which  it  had  formed 
during  the  night ;  but  at  four  in  the  afternoon  a  frightful 
and  continued  noise,  accompanied  with  frequent  explosions, 
announced  a  new  eruption :  the  shocks  of  the  volcano  were 
so  violent,  that  ajt  Fort  de  L'CEuf,  built  upon  a  rock,  where 
I  then  was,  at  the  distance  of  near  four  leagues,  I  felt  oscil- 
lations similar  to  those  produced  by  ap  earthquake. 

About  five  o'clock  the  eruption  commenced,  and  con- 
tinued during  the  greater  part  of  the  night.  This  time  the 
burning  matter  flowed  down  all  the  sides  of  the  mountain, 
with  a  force  hitherto  unprecedented ;  all  Vesuvius  seemed 
on  fire.  The  lava  has  caused  the  greatest  losses :  houses 
and  whole  estates  have  been  overwhelmed  ;  and  at  this  day 
families  in  tears  and  reduced  to  despair,  search  in  vain  for 
the  inheritance  of  their  ancestors,  buried  under  the  destroy- 
ing lava. 

At  ten  at  night  the  hermitage  was  no  longer  accessible) 
a  river  of  fire  had  obstructed  the  road.  The  districts  situ- 
ated on  the  south-east  quarter  of  the  mountain  had  still 
more  to  suffer.  Mount  Vesuyius  presented  the  appearance 
of  one  vast  flame,  and  the  seaman  at  a  great  distance  might 
contemplate  at  his  leisure  this  terrific  illumination  of  nature. 

SERPBNT8  IN  AMERICA. 

The  following  is  translated  from  the  Reading  (Pennsyl- 
vania) Eagle. — A  daughter  of  Mr.  Daniel  Strohecker,  near 
Orwigsburg.  Berks  county,  Pennsylvania,  about  three  years 
of  age,  had  been  observed  for  a  number  of  days  to  go  to  a 
considerable  distance  from  the  house  with  a  piece  of  bread 
which  she  obtained  from  her  mother.  The  circumstance  at- 
tracted the  attention  of  the  mother,  who  desired  Mr.  S.  to 
follow  the  child  and  observe  what  she  did  with  it.  On 
poming  to  the  child  he  found  her  engaged  ip  feeding  several 
snakes,  called  yellow  heads  or  bastard  rattle-snakes.  He 
immediately  took  it  away,  and  proceeded  to  the  house  for 
his  gun,  and  killed  two  of  them  at  one  shot,  and  another  % 
few  days  after.— The  child  called  these  reptiles  in  the  manner 
of  calling  chickens ;  and  when  its  father  observed,  if  it  con- 
tinued {he  practice  they  wou|d  bite  her— the  ctyld  replied-— 


316      Native  Magnesia.— Mi 

"  No,  father,  they   won't   bit 
give  them." 

KATIVE    Mi 

Although  magnesia  enters  ii 
mineral  substances,  yet  its  exi 
dom,  in  an  uncombined  stale 
years,  been  unknown. 

At  Hoboken,  in  New  Jersey 
Stevens,  is  found  a  mineral  wo 
mems  of  Professor  Bruce,  ofi 
hundred  parts, 

Magnesia 

Water  of  crystallizati 


SHOWER  OP  METEORIC  SI  O 
RaWh. ! 

On  Tuesday,  the  30th  ot  Ji 
P.M.  there  was  a  fall  of  meteoi 
Their  descent  was  seen  for  a  i 
and  two  reports  distinctly  hcarc 
of  30  miles, — A  fragment  we 
quarters  struck  a  tree  in  the  u 
near  where  some  woodcutters  v 
bending  the  fate  of  Sodorn  and 
out  once  looking  behind  them. 
a  woman,  whose  curiositv  was 
returned  with  her  io  the  place,  i 
which  was  still  hot.  We  underst 
of  the  Mississippi  territory,  no 
sending  it  to  ilie  Chemical  £ 
analysed:  it  is,  he  informs  us 
norous,  and  probably  contains  i 

COFFE 

A  foreign  journal  announces 
manufacturer  in  the  denartmeti 
has  succeeded  in  crow  ins:  eof 
some  Mocha  coflee^  and  obt.iir 
pounds  of  beans  possessing  ill 
Perhaps  the  most  important  c 
experiment  was  his  neither  cm 
glass  frames,  nor  any  unusual  si 
the  soil  with  some  care. 


Electric  Column.— Lectures.  1 1 7 

DB  LUC'S  ELFCTRIC  COLUMN. 

We  have  again  to  notice  the  ringing  of  the  small  bells  by 
means  of  De  Luc's  electric  column.  They  were  ringing  6ft 
the  evening  of  the  24th  of  August,  and  had  been  so  doing, 
without  being  observed  to  have  stopped,  for  a  period  of  159 
days  and  a  half.  This  long  continuance  renders  it  not  im- 
probable that  (as  was  suggested  in  our  Magazine  for  March) 
"  the  weight  of  the  clapper  may  be  so  adapted  to  the  power 
of  the  apparatus,  as  to  cause  small  bells  to  continue  ringing 
for  several  years  without  intermission/' 

If  any  of  our  mechanical  readers  can  suggest  to  us  an 
easy  method,  by  which  a  pendulum  vibrating  can  give  mo- 
tion to  wheel-work,  they  are  requested  to  communicate  such 
contrivance  to  us.  It  is  much  wished  that  an  instrument 
may  be  made,  which  by  the  motion  of  an  index  hand  and 
dial-plate  may  show  the  number  of  vibrations  in  a  given 
time,  as  it  would  be  very  interesting  to  observe  what  altera- 
tions may  take  place  in  different  states  of  the  atmosphere. 

LECTURES. 

Middlesex  Hospital. 

Medical  Lectures,  ]  810-1 1 ,  by  Richard  Patrick  Satterley, 
M.D.  Fellow  of  the  Royal  College  of  Physicians,  Physician 
to  this  Hospital,  and  to  the  Foundling  Hospital;  and 
Thomas  Young,  M.D.  F.R.S.  Fellow  of  the  Royal  College 
of  Physicians. 

Dr.  Satterley's  Course  of  Clinical  Instruction  will  begin 
the  first  week  in  November:  the  attendance  on  the  Patients 
will  be  continued  daily,  and  Lectures  will  be  given  once 
a  week,  or  oftener  when  it  may  be  necessary,  at  Eleven 
o'Clock. — Mr.  Cartwright,  Surgeon  to  the  Hospital,  will 
undertake  such  occasional  demonstrations  of  morbid  ana- 
tomy as  may  be  required  for  the  illustration  of  the  respec- 
tive cases.  The  objects  of  the  Course  will  also  be  extended 
to  such  remarkable  peculiarities  in  the  diseases  of  Children, 
as  may  occur  in  the  Foundling  Hospital.  Terms  of  admis- 
sion, to  Pupils  of  the  Hospital,  Five  Guineas. 

Dr.  Young  will  begin,  in  February,  a  Course  of  Lectures 
on  Physiology,  and  on  the  most  important  parts  of  the 
Practice  of  Physic ;  in  particular  the  Nature  and  Treatment 
of  Febrile  Diseases  :  he  will  deliver  them  on  Tuesdays  and 
Fridays,  at  Seven  o'Clock  in  the  Evening.  Admission, 
Two  Guineas  :  to  former  Pupils,  One  Guinea. 

Those  who  are  desirous  of  attending  either  of  these 
Courses, are  requested  to  leave  their  napies  with  the  Apothe- 
cary at  the  Hospital,  from  whom  further  particulars  may 
be  known.  Electrical 
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Electrical  and  EUdi 
Mr.  George  Singer  will  col 
OU  EiectricaJ  Phenomena,  CO* 
coveries,  and  illustrated  by  nu 
Early  La  the  ensuing  season  i 
Instruction  may  be  bad  of  S 
•treel ;  or  of  Mr.  Singer,  at  the 
Cavendish- square. 

Snrry  In 
The  Annual  Courses  of  Pc 
Institution,  Blackfriars  Bridge 
and  will  continue  every  succc 
Evening,  at  Seven  o'Clock,  c 
lowing  Gentlemen  h.ivc  been  i 
partments,  vis. 

Zoology I 

Music ] 

Znonomy 

The  Cliemhtry  of  the  Arts  1 


Natural  Piulowphy  and  \ 
Astronomy _J 


LIST  OF   PATENTS    FO! 

To  Thomas  Norris,  late  of  i 
for  his  new  mode  of  sheathing 
ships  or  vessels  with  certain  n 
be  a  substitute  for  copper. — Si 

To  Samuel  Hobday,  of  Wo 
of  Aston,  near  Birmingham, ! 
by  the  application  of  which  al< 
rack,  he  can  make  snuffers  t( 
teinber  'ifi. 

ToMurck  Isanibard  Brunei,* 
sequence  of  a  communication 
rcigncr  residing  abroad,  is  bec( 
for  uiving  motion  to  machine 
plieable  lu  livdr;iniic  and  pneu 
1»  Benjamin  Milns,  of  Bridlii 
collector  of  ihe  customs,  for  a 
alarm.— Oct.   I. 

To  Joseph  C.  Dver,  of  Bo< 
one  of  ilie  United  States,  nov 
chant,  in  const qnence  of  a  ci 
by  a  certain  foreigner  residing 
sussed    of  certain  improvcuici 
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method  of  using  plates  and  presses,  and  for  combining 
various  species  of  work  in  the  same  plate  for  the  kind  of 
printing  usually  called  plate  printing,  designed  for  the  ob- 
jects of  detecting  counterfeits,  for  multiplying  impressions, 
and  saving  labour. — Oct.  1. 

To  George  Miller,  of  Panton •street,  near  the  Haymar- 
ket,  musical  instrument-maker,  for  his  method  of  making 
wind  instruments  commonly  called  military  fifes,  of  sub- 
stances never  before  used  for  that  purpose.— Oct.  1 . 

To  John  Towill  Rutt,  of  Goswcll-atreet,  in  the  county 
of  Middlesex ;  John  Webb,  of  Hoxton,  in  the  said  county; 
and  John  Tretton,  of  the  city  of  London,  card  manufac- 
turers, for  their  improved  apparatus  to  machines  for  making 
fillet,  sheet,  and  hard  cards,  such  as  are  used  for  carding 
wool,  cotton,  flax,  silk,  and  all  substances  capable  of  being 
carded. — Oct.  8. 

To  Ebenezer  Parker,  of  Highfield,  in  tbe  parish  of  Shef- 
field, in  the  county  of  York,  silver-plater ;  and  Francis 
Cleeley,  of  Sheffield  aforesaid,  surgeons'  instrument-manu- 
facturer, for  their  method  or  plan  of  making  an  adjusting 
bedstead  on  a  double  frame  with  a  four-fold  method,  for  the 
relief  of  sick,  lame,  infirm  and  aged  persons.— Oct.  8. 

To  John  Hazledine,  of  Bridgenorth,  in  the  county  of 
Salop,  engineer,  for  his  manifest  improvements  in  the  con- 
struction of  a  plough  for  the  cultivation  of  land.— Oct.  8. 

To  George  Hodson,  of  tbe  city  of  Edinburgh,  North 
Britain,  ash-manufacturer,  for  his  improved  method  of  se- 
parating the  alkaline  salt  from  the  acid  as  it  exists  in  the 
following  substances,  viz.  kelp,  black  ashes,  soaper's  salts, 
spent  leys,  sosa  natrose,  rock  salt,  common  salt,  brine,  sea 
water,  caput  mortuum  of  aqua-fortis,  caput  mortUum  of 
oil  of  vitriol,  and  caput  mortuum  of  salt  used  by  bleachers, 
being  on  a  principle  entirely  new. — Oct.  8. 

To  Charles  Francis,  of  Phoenix  Wharf,  Nine  Elms,  in 
the  parish  of  Battersea,  Surry,  temper  lime-burner ;  and 
William  Waters,  of  Princes -street,  in  the  parish  of  St. 
Mary,  Lambeth,  Surry,  potter,  for  their  improved  method 
of  joining  pipes. — Oct.  8. 

To  Henry  Stubbs,  of  Piccadilly,  in  the  county  of  Middle- 
sex, blind-maker,  for  his  new  grand  imperial  aulaeum,  from 
three  to  1 8  or  SO  feet  wide,  without  seam,  and  to  any  length 
or  colour,  for  decorating  the  most  superb  or  useful  room,  for 
such  as  drapery,  curtains,  and  fringes,  chairs,  sofas,  tables, 
&c.  or  finished  on  one  side  only  for  ornamental  hangings, 
borders,  and  every  other  species  of  decoration. — Oct.  8. 

METEOBO- 


MtU 


mi:  run  no  l 
B^  Mb.  Caret 
ForOri 


Thetroimnei. 

I)iV.  Of 

MonUu 

S'j 

i 

1  A 

" 

Sept.  27 

33 

6B° 

54° 

88 

53 

08 

36 

29 

31 

66 

5(5 

30 

36 

64 

57 

October  I 

SB 

64 

31 

e 

35 

63 

-32 

3 

30 

64 

51 

4 

s-: 

64 

39 

3 

31 

64 

58 

6 

53 

61 

50 

1 

48- 

66 

55 

8 

53 

63 

56 

0 

54 

61 

55 

10 

.'.5 

59 

54 

u 

59 

sy 

48 

IS 

47 

57 

44 

13 

40 

57 

43 

14 

M 

S6 

46 

13 

46 

57 

47 

1(5 

42 

56 

55 

III  5" 

6-2  '  56 

18    56 

61   1  55 

19!  50 

59      58 

Cul   56 

64 

49 

8)    50 

59 

56 

E2    5* 

61 

48 

S3    40 

55 

44 

21'   4  6 

52 

-I! 

25i   42 

50 

40 

KG 

" 

49 

41 

[     811     ] 

LX.  Description  of  a  Camp  Telegraph ,  invented  by  Knight 
Sprnckr,  Esq.  Secretary  to  ttie  Surry  Institution. 

To  Mr.  Tilloch. 

Sir,  J.  he  important  advantages  resulting  to  the  naval 
service  from  the  introduction  of  the  telegraph  by  Sir  Home 
Popham,  now  universally  adopted,  are  too  well  known  to 
be  here  insisted  upon. 

That  telegraphic  signals  have  been  productive*  of  great 
advantages  to  land  armies,  for  more  than  3000  years,  is  very 
easily  proved. 

That  the  most  important  advantages  have  resulted  to  the 
French  arms,  from  the  use  of  the  telegraph,  in  the  present 
age,  ia  too  well  authenticated  to  be  doubted. 

That  commanders  of  British  armies  have  felt  the  abso- 
lute necessity  of  adopting  some  mode  of  telegraphic  com- 
munication, i»  proved  by  the  late  campaign  in  Sicily,  and, 
the  present  campaign  in  Spain. 

That  many  attempts  have  been  made  to  introduce  the 
telegraph  into  our  land-service  universally,  cannot  be  ques- 
tioned. 

To  what  cause,  then,  is  it  to  be  attributed,  that  to  the 
present  moment  this  powerful  instrument  remains  to  British 
armies  (generally  speaking)  nearly  a  useless  invention? 

The  only  rational  answer  to  this  question  seems  to  be, 
that,  hitherto,  no  practicable  system  has  been  offered,  and 
the  attempts  to  introduce  it  must,  probably,  have  failed; — 
either,  from  the  intricacy  of  the  mach;nc3,  or,  the  difficulty 
of  transporting  them  into  situations  where  they  could  be 
used. 

Whatever  cause  mav  have  hitherto  retarded  its  intro- 
duction,  it  will  hardly  for  a  moment  be  contended,  that, 
were  a  telegraph  produced  as  certain  in  its  operations  as 
the  present  fixed  telegraph,  and  at  the  same  time  so  sim- 
ple and  portable  as  to  require  no  separate  establishment, 
either  for  its  transport  or  management,  it  would  not  be  a 
most  important  acquisition  in  the  field. 

With  this  conviction  on  mv  mind,  I  have  endeavoured 
to  obviate  the  supposed  difficulties ;  and  the  result,  which 
1  call  my  Camp  Telegraph,  1  request  permission  to  lay 
before  the  publtc  through  the  medium  of  your  respectable 
Magazine  ?— indulging  the  hope,  that  it  may  meet  the  at- 
tention of  those  wlio  have  sufficient  influence  to  bring  the 
subject  fairlv  under  the  consideration  of  his  majesty's  go- 
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Ml  Description  of 

rernment.  Pernap*  it  m;  _ 
ray  invention  has  already 
bat  ion  of  several  genera)  ai 
mining  correct  opinions  on 
frequently  asked  a  question 
miles,  and  have  received  :m 
Any  officer  of  ordinary  cupaei 
application,  to  direct  a  sUti 
the  duly  of  a  signal- man  at 
the  apparatus  ml  being  DM 

Eilte,  there  sums  no  neccssil 
lishmciit  to 


LXPLA 
To  work  the  Camp  TeW 
director  of  each  station  musl 
or  others,  to  he  called  signa 
furnished  with  a  staff  1J  ot 
be  mounted  two  flexible  ball 
described  below  : — this  is 
other  two  signal-men  mu?t 
ten  feet  high,  mounted  with 
The  signals  must  be  mad 
men  taking  an  ordered  numl 
of  the  centre-point;  in  th< 
takes  his  stand,  during  the  in 
All  •ignals  most  be  itmde 
station,  who  nu.-t  give  the 
of  paces.     These  are  to  be 
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A.  X 

ltt   VIII."   Till.r 
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B.  Ts  the  signal  of  a  point  or  period,  and  fa  to  be  made 
it  the  close  of  a  number,  a*  375,  oy  placing  one  signal -ni  an 
three  paceti  to  the  right,  and  the  other  three  paces  to  the 
left,  of  the  centre-point. 

C  Is  the  signal  of  error,  and  is  to  be  made  when  your 
correspondent  has  mistaken  your  last  signal :— Suppose  you 
had  made  the  signal  No.  2,  which  is  SO  paces  to  the  right, 
ani  \our  correspondent  answers  with  SO  paces  to  the  left, 
winch  is  the  signal  No.  7.  Then  make  the  signal  of  error, 
by  placing  one  signal-man  three  paces  to  the  left,  and  the 
other  io  pace*  to  the  right  of  the  cent  re- point;  and  when 
your  correspondent  has  repeated  this  signal,  thereby  con- 
vincing you  he  is  sensible  of  his  error,  repeat  the  signal  that 
had  been  mistaken,  and,  if  rightly  answered,  proceed  as 
before. 

L).  Is  the  repeating  signal,  and  is  to  be  made  if  the 
last  communication  is  not  understood.  It  is  made  b^ 
placing  one  signal-man  three  paces,  and  the  other  SO  paces, 
to  the  left. 

NUMERALS.^ 

No.  1*  Ts  made  by  placing  one  signal-man  three  paces  to 
the  right  of  the  centre- point. 
52.   By  placing  one    signal-man   SO  paces  to  the 

right. 
3«    By  placing  one  signal-man  10  paces,  and  one 
SO  paces,  to  the  rijL'ht. 

4.  By  placing  one  signal-man  at  three,  and  one  at 
five  paces,  to  the  right. 

5.  By  placing  one  signal-man  at  18,  and  one  at  SO, 
pace*  to  the  right. 

6.  By  placing  one  signal-man  three  paces  to  the  left 
of  the  centre-point. 

7.  Bv  placing  one  signal-man   SO  paces  to    tht 
left. 

8.  By  placing  one  signal-man  10,  and  one  SO,  paces 
to  the  left. 

9*  By  placing  one  signal-man  at  three,  and  one  at 

five,  paces  to  the  left. 
0*  By  placing  one  signal-man  at  18,  and  one  at  SO, 

paces  to  the  left. 

X*  Thf 


M4  Detctfytion  of 

The  flexible  ball  is  con* 
ner: 

Take  an  ash  or  deal  staff 
substance  of  a  siuui  pike 
itti  six  inches  Ions,  and  f> 
K>p  oi'ihf  staff,  iu  Sw  *«J  | 
fixed : — fix  the  lower  end*  > 
slide  (like  the  slide  of  in  un 
be  IS  inches  k>t'£,  and  |'f 
this  pipe,  stretchers  ISinc 
al»o  lo  the  middle  of  each  m 
an  umbrella,  to  keep  l1,1-'  b»l 
then  be  a  strong  umbrella -s 
feel  lrom  the-  upper  fattauo 
the  ball,  so  thai,  when  the 
bones  will  form  a  sphere  of 

The  skeleton  uf  ihe  ball  t 
covered  wiih  glued  limn, 
vided  vertically.  Letter  G 
the  ball,  but  only  shoivin 
i*clve.  When  the  balls  at 
sprung,  and  covered  with  st: 

SIGNALS 

To  make  these,  it  will 
inches  square  and  13  inches 
the  other,  at  the  distance  ol 
Ire-point:  and  one  lamp   I 
on  the  top  of  tin-  ball  staff". 

Each  lamp  must  have  lun 
diameter,  tilled  with  .'  ilVcrji 
(say  pali;  green  and  pale  red] 
from  eiiinmon  light*.  The; 
put  through  a  strung  iron  ir 
sign  which  is  fixed  upon  an 
the  staff  is  raised  they  wil 
when  they  are  tarried  at  the 
peiidicular  position. 

The  reservoir  for  the  oil  i: 
asri table  lamps;  the  wicks  a 
broad. 

It,,  is  a  front  view  of  tin 
1'.  is  a  side  view  of  the  i 

A  code  of  numerical  sign; 
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applicable  to  the  land  service,  arranged  upon  tfeo.plan  of  Sir 
Home  Popham's  for  the  naval  service,  will  be  necessary. 

When  a  tent  or  any  other  object  is  fixed  upon  as  a  cen- 
tre-point, it  is  then  generally  unnecessary  to  use  the  double 
ball. 

When  stations  are  taken  below  the  horizon,  the  white 
sides  of  the  balls  are  to  be  turned  to  your  correspondent, 
and  it  is  advantageous  to  have  the  men  in  white  or  fatigue 
dresses. 

When  stations  are  taken  above  the  horizon,  the  black 
sides  are  to  be  turned  towards  your  correspondent,  and  then 
it  is  advantageous  to  have  the  men  in  uniform. 

I  am,  sir, 

Your  obedient  servant, 

Surry  Uwtituiion,  KNIGHT  SPENCER. 

Nov.  6, 18 10. 


LXI.  On  the  Penetration  of  Balls  into  uniform  resisting 
Substances.     By  W.  Moore,  Esq.  • 

To  Mr.  Tilloch. 

Sin,  Ohoold  the  following  paper  on  the  destruction  of 
«a  enemy's  vessel  at  sea  by  artillery  be  thought  deserving 
a  place  in  your  excellent  Magazine,  you  are  at  liberty  to 
rnake  use  of  it  accordingly. 

I  am,  sir, 

Your  most  obedient  servant, 

Royal  Military  Academy,  W.  MOORK. 

Woolwich,  November  10,  1S!0. 

Lemma  I. 

If  two  sp /teres  of  different  diameters  and  different  specific 
gravities  impinge  perpendicularly  oti  two  uniform  resisting 
fired  obstacles,  and  penetrate  into  them  ;  the  forces  which 
retard  the  progress  of  the  spheres  will  be  as  the  absolute  re- 
sisting forces  or  strengths  of  the  fibres  of  the  substances 
directly i  and  the  diameters  and  specific  gravities  of  the 
spheres  inter stly. 

Lei  R  and  r  denote  the  absolute  resisting  forces  of  the 
two  substances ;  F  and/*  the  retardive  forces ;  D,  d  the  dia* 
meters  of  the  spheres ;  Q.  q  their  quantities  of  matter, 
and  N,  n  their  respective  specific  quantities.  Then  the 
whole  resistances  to  the  spheres,  being  by  mechanics  pro- 
portional to  the  quantities  of  motion  destroyed  in  a  given 
time,  will  be  as  the  absolute  resisting  forces  of  the  sub  • 

X  3  stances 
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velocity  and  weight  of  ball  jointly*.  Hence,  since  it  has 
been  determined  from  experiment  that  a  charge  of  half  a 
pound  impelled  a  shot  weighing  one  pound  with  a  velocity 
of  I  Coo  feet  per  second  ;  we  shall,  considering  V  the  velo- 
city of  any  ball  impinging  on  the  side  of  the  vessel,  have 
for  the  expression  of  the  charge  impelling  it  through  tht 

-            SdnRv%iv 
space  S  =  -  iz-vr     =r*- 

Now  to  apply  this  in  the  present  instance,  it  is  first  ne» 

cessary  that  a  case  be  known  concerning  the  penetration 

of  a  given  shot  into  oak.     Such  a  case   is   presented  at 

p*ge    273  of  Dr.   Mutton's  Robins'*  New  Principles  of 

Gunner)'.     It  is  there  asserted  that  an  1 8-pounder  cast-iron  * 

ball  penetrated  a  block  of  well -seasoned  oak,  such  as  ships 

4>f  war  are  generally  built  with,  to  the  depth  of  34  inches 

when  fired  with  a  velocity  of  400  feet  per  second.   Making, 

therefore,  this  the  standard  of  comparison  for  all  cases  where 

the  object  is  of  oak  substance,  we  shall  have  for  the  charge 

;/        400»x  42  SjiRk; 

generally x   - ~ v, — ;  or,  because  tht  balls 

2xiGoo,x  urir 

24 

are  of  the  same  specific  gravity,  and  the  substance  tht 

4001  x  '42 

same,  or  R  =  r,  and  N  =  n;  it  will  be  - — —  x 

2x\6o&x-L 

8w  Sip  .' 

"n~  **  °45  *  ~n  >  ls         charge  varies  as  the  space 

to  be  penetrated  and  weight  of  ball  directly,  and  diameter 
of  the  ball  inversely. 

But  the  charge  by  the  question  being  to  produce  the 
greatest  effect  possible  in  the  destruction  of  the  vessel ;  S 
in  the  above  formula  must  always  be  put  equal  to  the  given 
thickness  of  its  side  phis  the  radius  of  the  ball;  since  it  is 
well  ascertained  that,. for  a  shot  to  produce  the  mort  damage 
to  any  splintering  object,  such  as  oak;  it  must  lose  all  its 
motion  just  as  it  quits  the  superior  or  further  surface  of  it. 

Hence  the  .charge  in  question  is  =  *045  x ~ •      S 

being  the  thickne*  of  the  side  of  the  vessel,  w  the  weight 
of  the  ball,  and  D  its  diameter. 

We  have  supposed,  that  the  resistance  opposed  to  the 
ball's  motion  is  uniform  throughout  the  entire  penetration; 

•  This  law  of  variation  of  the  charge  does  not  eiactly  obtain  in  practice 
after  a  certain  charge,  on  account  of  the  definite  lengths  of  the  guns?  but  it 
is  presumed  the  deviation  from  it,  if  known,  would  not  materially  affect 
pur  result*, 

X  4  which 
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Pounder 
12 


'Nature 

of 
Ordnancel  \s  laches. 


Thickness  of  the  Side  of  the  Vessel,  plus  the 
Radius  <>f  the  Ball. 


lbt. 

1-JM8987 


17  Iocbc* 


lbs. 
2-838926 


18  Inches. 


lbs. 
2158863 


19lnch< 


lbs. 
2278800 


18     1257142b 


24 


31 15533 


2732142 


32    I  3773960 


36     14082173 


42 


4*524240 


3310254 


4009833 


4806905 


2*8928^6 


3  504975 


4  245705 


4  337310]4  5g2445 


3  053571 


3dQ(j6g6 


4481578 


4*847581 


5  0S9770 


5372535 


20  Inches. 


lbs. 
12     1 2398737 


18     ,3  214285 


24      3894417 


32     '471735O 


36       5  102717 
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5-655300 
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Ordnance: 

Thickness  of  the  Side  of  the  Vessel,  plus  the  Radius 

of  the  Bill. 
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In  this  Table  the  first  column  contains  the  nature  of  the 
ordnance,  and  the  numbers  in  the  other  columns  are  their 
respective  charge*  of  gunpowder  in  pounds,  when  the  thick* 
ness  of  the  object  to  he  destroyed  is  as  specified  at  the  top 
of  the  columns.  If  the  thickness  be  given  in  inches,  and 
parts  of  inches,  tike  such  parts  of  the  difference  between 
the  charge  for  the  given  number  of  inches  and  the  next 
greater;  and  add  them  to  the  charge  first  found  for  the 
given  number  of  inches  for  the  charge  required. 

The  value  of  the  decimal  part  of  each  will  be  had  by 
multiplying  it  by  16,  the  number  of  ounces  in  a  pound,  and 

! pointing  off  in  the  product  from  the  right  hand  towards  the 
eft,  as  many  places  for  decimals  as  are  contained  in  th* 
given  decimal,  and  retaining  the  number  on  the  left  of  the 
point  for  the  ounces,  increasing  it  by  i>  t»  l»  or  N  when 
the  first  figure  of  the  decimal  is  2,  5,  7  or  8  respectively* 
This  hint  is  merely  given  for  those  practitioners  who  may 
not  be  very  conversant  in  decimals. 

Scholium. 

This  question  is  not  only  of  the  utmost  importance  and 
practically  useful  in  naval  engagements,  but  in  several  in* 
stances  also  of  military  operations;  as  the  bursting  open 
gates  of  besieged  cities  with  promptitude  and  effect,  and 
breaking  up  all  fortifications  composed  of  wooden  materials; 
especially  those  of  a  splintering  nature,  to  which  the  above 
charges  apply  most  correctly.      In  the  case  of  a  naval* 
action  where  the  object  to  be  penetrated  is  of  oak  sub- 
stance, the  ball  by  having  a  small   motion   when   it  quits 
the  ship's  side  tears  and  splinters  it  excessively,  breaking 
awav  large  pieces  before  it, which  are  not  so  easily  supplied 
in  the  reparation :  whereas  on  the  other  hand,  if  the  shot 
had  any  considerable  velocity  when  it  Quitted  the  side,  the 
effect  produced  would  be 'merely  a  hole,  which  uould  be 
stopped  instantly  by  the  mechanic  employed  for  that  pur- 
pose; and  indeed  in  a  great  measure  by  the  springiness  of 
the  wood  itself;  for  I  have  seen  in  his  majesty'*  dock-yard 
at  Woolwich,  captured  vessels  having  a  number  of  shot* 
holes  in  them,  almost  entirely  closed  by  the  wood's  own 
efforts;  and  that  required  nothing  more  than  a  small  wooden 
peg  or  apiece  of  cork  to  stop  them  up  perfectly:  all  the 
damage, therefore,  the  shot  can  do  under  such  circumstances 
of  swift  celerity  is  merely  killing  those  men  who  may  chance 
to  stand  in  the  way  of  their  motion. 

If  any  object  to  be  destroyed  be  so  thick  that  it  cannot 
be  completely  pierced  by  any  common  engine;  or  if  it  be 

of 


33i     Charges  of  greatest  Effici 

of  a  very  brittle  nature,  such 
charge  is  to  be  used  which  wil! 
the  snot  to  produce  the  maxituu 
of  bombardment  this  charge  is  I 
for  though  iht  effect  product 
greater,  yet  in  any  considerable 
be  Ice*  than  thai  from  a  smallei 
Coynl  of  (he  extreme  heat  it  ivc 
*  few  discharges ;  and  in  CMMM 
would  be  required  for  cooling  t! 
further  service. 

Exampli 

Required  the  charge  for  a  2- 
tfui  gate*  of  a  city  with  the  gre 
ing  fl/"elm  Hotfoot  th'uk. 

Here  the  object  lu  be  penct 

letters  in  the  general  formula  —. ■. 

must  be  made  to  denote  the  se 
pertinent  made  in  the  penetraiioi 
iherelore,  the  experiment  nf  T. 
5th  problem  of  his  elegant  Exi 
d  m  -^  ft.  v  =  1500,  and  S  =  - 

S=*  1  ft.  D  =  -46,  and  tv  =  9i 

1  '23  X  I  X  1  500'  X  24  _  83025 

fijozs.  nearly  the  weight  of  the  t 

Retaining  the  experiment  nf  L 

all  cases  where  the  substance  to 

■hall  have  by  reduction  — ■■-' 
the  charge   for  any  piece  the  di; 
and  weight  «.;  S  being  the  Line 
fare. 

It  is  not  nnworthv  of  remark, 
place,  or  any  like  things,  miuht 
by  ihe  gun  itself,  charged  nnlv  i 
cbse  to  the  gales  with  its  niti: 
mentum  i>f  recoil  being  general 
objects  completely. 
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Case  II. 

By  Thomas  Hancock,  M.D.F.M.S.,  Physician  to  the 

Fins  bury  Dispensary. 

[Concluded  from  p.  308] 

X  have  used  the  ol.  terebinth,  in  only  one  case  of  taenia, 
Jane  Woodward,  a  poor  woman,  about  45  years  of  age,  first 
applied  to  me  at  the  London  Electrical  Dispensary,  some 
months  ago.  She  had  been  for  more  than  seven  years  af- 
flicted in  a  very  distressing  manner  with  this  complaint, 
and  was  four  times  a  patient  in  different  hospitals ;  where, 
by  the  use  of  active  remedies,  she  obtained  temporary  relief 
from  pain,  and  frequently  voided  large  portions  of  the  taenia 
er  anum.  So  soon  as  she  had  recovered  a  little  strength, 
y  indulging  her  appetite,  after  the  violent  operation  of 
purgatives  in  these  hospitals,  her  abdomen  began  to  increase 
considerably  in  size,  and  small  detached  portions  of  taenia^ 
about  an  inch  or  more  in  length,  apparently  endowed  with 
life,  continued  to  pass  at  times  through  the  rectum ;  so 
that  she  was  prevented  from  earning  her  oread,  by  this  very 
distressing  circumstance.  She  had  generally  recourse  to 
purgatives  on  these  occasions,  and  their  operation  had  re* 
gularly  the  effect  of  reducing  the  size  of  the  abdomen  ;  but 
her  disease  continued.  I  may  also  observe,  that,  after  these 
courses  of  medicine,  she  had  less  of  rumbling  in  the  intes- 
tines, and  felt  less  pain,  than  when  she  freely  indulged  ber 
appetite ;  for  then,  to  use  her  own  expression,  "  the  worms 
appeared  to  gain  strength,"  according  to  the  increase  of  her 
own  strength. 

About  two  weeks  after  the  application  of  electrical  sparks 
to  the  abdomen,  she  discharged  a  portion  of  tasnia,  seven 
yards  in  length,  without  any  appearance  of  head,  which 
lived  in  cold  water  nearly  three  hours  after  its  expulsion. 
Mr.  Chamhcrlaine  informs  me  he  has  known  the  tasnia  ii^f 
nearly  as  long  in  water  which  was  much  above  the  tern* 
perature  of  the  human  body ;  a  sufficient  proof  of  the  ex* 
traordinary  tenacity  of  life  in  this  animal. 

Electricity  was  continued  for  some  weeks  longer;  but  aa 
her  pains  also  continued,  and  no  more  of  the  worm  came 
away,  my  friend  Mr.  Chamberlaine  kindly  offered  to  try  the 
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effect  oF  hi*  electuary  of  the 
tient  took  this  at  first  wilbo 
•cobs  stanni  in  large  rpi.-mlitici 
but  thouLih,  as  she  asserted,  til 
Mie  1ml  ever  taken,  relieved  ) 
no  discharge  ot  taenia. 

I  now  htard  of  the  ol.  ten 
in  this  complaint,  and  resolpi 
cially  a«  my  patient  was  her*t 
niceiy  loot  promised  the  sip' 
1  mav  premise,  that  her  abdoir 
her  Haeti  slimy,  and,  in  shor 
that  she  had  still  tnge  pnriioi 
1  ordered  her  at  first  small  dutt 
twice  ,1  day,  mined  with  treat 
produced  no  other  effect  than 
easiness,  and  particularly  on  g 
the  reetitm-  The  dote  was  no 
*t  laaBtt  intervals.  The  first 
she  to->k  without  Ircaclc,  pn 
confusion  of  ideas,  and  aflerwi 
complained  of  no  uneasiness 
gans.  After  these  do>es,  she  pi 
mucus,  with  such  relief  in  al 
•he  earnestly  entreated  I  woul 
dose.  TIil-  quantity  of  an  mm 
ways  produced  a  great  degree  o 
toxicalcd,  which  cainc  on  shoi 
ti uued  For  an  hour  or  more,  ur 
which  followed)  removed  it. 

Although  this  medicine  was 
every  two  or  three  davs  fir  a  fi 
particular  desire,  there  was  m 
stools.  I  eouhl  tint,  however, 
which  was  discharged  s..  abn 
the  ot.  tenrb.  soiuvi^iies  csliil 
films,  as  if  the  si:'j--.ir..-e  of 
down.  She  took  th.  vcrv  larg 
two  or  three  times,  stfer  liic 
effect,  with  results  simile  to  1 
short,  bv  her  own  account,  vie 
thing  that  relieved  he; :  and  a 
medics,  as  well  as  nourishiu 
her  sufferings  so  that  she  ab 
appetite  craved  it,  in  order  to  c 
I  have  since  heard  thai  she  we. 
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and  bad  again  taken  the  ol.  tereb.;  for  I  strongly  advised 
her  to  discontinue  its  use  some  time  before  she  leh  the  Fins- 
bury  Disptnsary,  having  lost  all  hopes  of  its  ultimately 
curing  her.  N 

Case  III. 

By  Samuel  Fothergill,  M.D.F.M.S.,  Physician  to  the 

Western  Dispensary. 

A  soldier,  aged  about  40,  applied  to  the  Western  Dis- 

Censary,  the  28th  of  October  1809.  He  stated  that  he  had 
ten  subject  to  tape- worm  during  the  last  four  years,  prer 
viously  to  which  he  bad  served  with  the  army  in  Egypt, 
and  attributed  the  origin  of  his  complaint  to  the  badness  of 
the  water  which  he  drank  in  that  country.  He  is  now  a 
private  in  the  Middlesex  militia.  He  complains  of  gnaw- 
ing pains  in  the  abdomen,  irregular  appetite,  debility,  and 
anxiety.  He  is  somewhat  emaciated,  and  his  complexion 
is  rather  sallow.  Whilst  with  his  regiment,  he  bad  occa- 
sionally taken,  by  order  of  the  surgeon,  a  variety  of  worm- 
medicines,  and  small  pieces  of  tape- worm  were  passed  at 
times 5  they  even  sometimes  came  away  alive,  without  me- 
dicine having  been  taken,  and  without  a  stool. 

I  directed  him  to  take  pulv.  scammon.  cum  calomel.  3j. 
every  third  morning.  *  Two  doses  operated  freely,  but  only 
a  few  vrry  short  pieces  of  tape-worm  were  brought  away. 
I  now  directed  him  to  take  half  an  ounce  of  the  oil  of  tur- 
pcut'me.  He  took  it  as  ordered,  November  9,  in  a  little 
tea,  sweetened  with  honey.  In  a  quarter  of  an  hour  he  was 
seized  with  retching,  and  in  the  course  of  the  day  passed 
four  copious  stools,  in  one  of  which  was  a  tape- worm  of 
several  yards  in  length.  The  portion  which  the  patient 
brought  me  I  founcf  measured  four  yards ;  he  threw  the 
smaller  pieces  away  ;  but  thought  that  altogether  the  length 
might  be  ten  yards.  The  worm  was  dead,  and  had  a  livid 
appearance:  the  patient  remarked  that  the  pieces  which 
formerly  passed  from  him  were  of  a  whiter  colour  and 
brighter  aspect. 

The  dose  of  the  medicine  was  increased  to  six  drachms, 
and  was  repeated  twice  a  week  for  the  space  of  a  month. 
During  the  first  fortnight  small  pieces  of  worm  continued 
to  pass  away,  both  after  taking  the  medicine  and  at  other 
times  ;  but  in  the  second  fortnight  the  stools  were  natural, 
and  contained  no  vestige  of  taenia.  The  remedy  was  con- 
sequently discontinued;  and  the  roan  called  some  weeks 
afterwards  to  acquaint  me  that  he  had  remained  entirely 
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free  from  all  symptoms  «f  hia=  icomplaHit,  and#had  regawrf 
his  strength  and  cheerfulness.  ■        , 

Hs  wis  generally  a-  little  sick  iftcr  taking,  the  medicine, ' 
and  for  a  day  pr  two  was  affected  with  isevem  pain  ir*  the 
back  part  of  his  bead,  but  com  plained  of  oo  other  unplea- 
sant effects  from  its  use.  \  ,'w 

Cases  IV.  and  V. 

By  George  Bibkrkck,  M.D.F.M.S.,  Physician  to  the 

General  Dispensary. 

Dr.  Birkbcck  staled  to  the  Society  that  he  had  admini- 
stered the  oil  of  turpentine,  successfully,  In  two  middle-aged 
females  who  had  long  been  troubled  with  the  tape-worm. 

In  the  first  case  half  an  ounce  was  given  :  no  unpleasant 
sensation  occurred  whilst  it  was  swallowed,  but  consider- 
able confusion  of  ideas  and  vertigo,  with  a  slight  degree  ol 
nausea,  were  soon  produced.  In  a  short  lime  a  discharge 
from  the  bowels  took  place;  this  was  quickly  followed  by 
another,  with  which  more  than  lour  yards  of  the  worm 
were  evacuated.  The  patient,  in  consequence  of  the  fre- 
quent spontaneous  escape  of  small  portions  of  taenia,  and 
the  expulsion  of  a  larger  quantity  about  twelve  months  be- 
fore by  an  active  purgative  medicine,  had  an  opportunity  of 
comparing  the  ordinary  appearance  of  the  worm  with  that 
which  it  now  presented.  Instead  of  being  whitish,  smooth, 
full,  and  in  motion,  she  represented  it  it.  be  dark-coloured, 
shrivelled,  filmy,  and  lifeless.  A  second  dose  of  the  nil 
did  not  expel  any  more  of  the  worm,  nor,  when  he  last  saw 
her,  about  three  months  afterwards,  had  it  again  appeared. 
In  that  interval  she  had  not  been  disturbed  by  any  of  the 
unpleasant  feelings  10  which  she  was  before  subjected. 

Considerable  derangement  of  the  general  health  and  great 
pain  in  the  pit  of  the  stomach  were  produced  by  the  tape- 
worm, in  the  second  case  in  which  the  oil  of  turpentine 
was  employed.  Although  one  lea- spoonful  only  was  in- 
troduced, sickness  and  acute  pain  followed:  this  dose  was 
repeated  several  successive  mornings,  always  with  the  same 
immediate  effects;  but  occasionally  it  was  succeeded  by 
the  expulsion  of  large  portions  of  the  wi>rin.  The  worm 
was  represented  to  have  the  appearance  hefoie  noticed.  Tire 
patient  had  sufficient  resolution  and  confidence  to  continue 
lor  some  time  the  use  of  the  medicine,  and  at  length  be- 
came free,  not  only  from  any  further  appearance  of  tasrtia 
in  the  stools,  but  likewise  from  all  those  sensations  which 
had  90  Ions  denoted  its  presence  in  the  intestines, 

CasB 
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Case  VI. 

By  James  Saner,  Surgeon,  F.M.S. 

A  woman,  about  40  years  of  age,  came  to  me  in  M*v 
last,  very  much  agitated,  having  just  voided  about  six  or 
eight  feet  of  tape-worm.  She.told  me,  that  pieces  had 
come  awav  for  the  last  seven  years  whenever  she  took  a 
dose  of  jalap,  which  she  had  done  that  morning.  She  ne- 
ver found  any  thing  to  relieve  her  so  much  as  the  jalap, 
though  she  had  taken  a  great  deal  of  medicine  from  respec- 
table practitioners,  and  had  also  been  under  the  care  of  a 
noted  empiric  for  two  years. 

I  thought  thin  a  good  opportunity  for  trying  the  ol.  tereb. 
recti  Meat.  I  therefore  gave  her  one  ounce  with  an  equal 
quantity  of  syrup  of  saffron.  In  less  than  two  hours  she 
returned  to  me  with  about  eight  feet  of  the  worm,  with 
the  head  attached.  She  was  very  much  gratified  by  this, 
as  she  had  been  told  to  loot  for  the  small  black  head.  The 
medicine  did  not  produce  any  unpleasant  sensation  ;  merely 
a  slight  degree  of  nausea,  a  giddiness  as  if  intoxicated,  and 
a  frequent  desire  to  void  urine,  though  without  pain. 

The  day  after,  she  complained  of  a  feeling  or  emptiness 
in  the  stomach.  I  gave  her  the  decoct,  cinchonae  for  a  few 
days,  which  completely  removed  the  sensation,  and  she  has 
remained  perfectly  well  ever  since. 

P.S. — The  woman  informed  me  she  used  to  eat  raw  meat 
formerly,  as  it  deemed  to  ease  her  stomach  more  than  any 
thing  else ;  but  since  she  voided  the  worm,  she  has  had  no 
craving  for  it. 

Case  VII. 

By  the  same. 

Since  communicating  the  above,  I  am  sorry  to  say  I  have 
bad  a  case  of  taenia,  where  the  ol.  tereb.  rect.  has  not  so 
completely  answered  mv  expectation. 

Being  very  sanguine  in  my  opinion  of  it,  in  consequence 
of  my  former  success,  I  mentioned  the  case  to  a  relation  of 
mine,  who  informed  me  he  knew  a  labouring  mechanic  (a 
Russian)  who  had  voided  large  pieces  of  tape- worm  for  a 
number  of  years.  He  persuaded  this  man  to  visit  me,  and 
I  gave  him  the  same  dose  I'  had  given  my  former  patient. 
It  brought  away  a  very  large  quantity,  but  so  very  soft  that 
I  could  not  measure  it.  As  1  could  not  perceive  any  thing 
like  the  head  of  the  worm,  I  advised  him  to  repeat  the  dose 
in  a  few  days,  which  he  very  readily  complied  with,  aj  he 
bad  sgffered  very  little  from  the  first. 

Y  2  I  gave 
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sketch,  the  various  endeavours  of  these  illustrious  men,  is 
the  humble  attempt  of  this  abort  essay ;  which,  it  is  hoped, 
will  have  the  desired  effect  of  stimulating  others,  who  pos- 
sess the  means,  to  the  consideration  or  the  subject,  that 
we  may  shortly  be  enabled  to  discover  its  Quantity  with  the 
greatest  accuracy,  at  all  altitudes,  and  under  all  changes  of 
the  atmosphere. 

There  appears  to  be  but  little  doubt  that  the  astronomic 
refraction  was  known  to  the  ancients,  since  it  is  expressly 
mentioned  by  Ptolomy,  although  not  made  use  of  in  his 
calculations #.  He  say**,  near  the  end  of  the  eighth  book  of 
the  Almagest,  that  in  the  rising  and  setting  of  the  heavenly 
bodies  there  are  changes  which  depend  upon  the  atmosphere : 
and  he  mentioned  it  more  at  length  in  a  work  on  optics 
which  unfortunately  has  not  been  handed  down  to  usf. 

Alhazen,  an  Arabian  writer,  who  is  generally  supposed 
to  have  lived  about  the  year  II 00,  and  to  have  taken  the 
greater  part  of  his  optics  from  the  works  of  Ptolomy,  speaks 
also  decidedly  of  it,  and  shows  ttfe  manner  of  convincing 
ourselves  or  its  existence  by  experiment  J. 

"  Take,"  he  says,  *'  an  armillary  sphere  which  turns  round 
its  poles,  and  measure  the  distance  of  a  star  from  the  pole  of 
the  world  when  it  passes  near  the  zenith  in  the  meridian, 
and  when  it  is  rising  or  setting  near  the  horizon,  and  you 
will  find  the  distance  from  the  pole  less  in  the  latter  case." 
He  then  demonstiates  that  this  must  arise  in  consequence 
of  the  refraction,  but  he  does  not  stale  its  quantity. 

In  the  collection  of  observations  made  by  Bernard  Wal- 
ter, published  by  Witlebrord  Sucll,  in  the  year  1618,  it  is 
stated,  the  observations  ucre  so  exact  that  they  pointed  out 
to  Walter  the  quantity  by  which  the  altitudes  of  the  stars 
and  planets  were  increased  on  account  of  the  refraction. 

Tycho  Brahc  §,  however,  appears  to  have  been  the  first 
who  asserted,  with  any  degree  of  accuracy*  that  the  refrac- 
tion elevates  the  heavenly  bodies  rather  more  than  half  a 
degree  when  in  the  horizon.  But  either  his  instruments  or 
his  observations  were  not  sufficiently  correct  to  determine 
it  with  certainty  for  all  degrees  from  the  zcnjth  to  the  ho- 
rizon :  and  accordingly  where  these  failed  the  rest  was  sup- 
plied bv  conjecture.  He  believed  that  the  sun's  refraction 
*was  34'  in  the  horizon,  and  that  it  became  insensible  at  45D 
of  altitude.     Tor  the  stars,  however,  he  as&umecl  an  en- 

•  La  Landc's  Astronomy,  2163, 3d  edit.  Encyclop.  Yvcrd.  art.  Rffructu*. 
Encycl.  Meth.  do. 

+  La  Landed  Astronomy,  at  above.  Smith*!  Optics,  p.  58.  Remarks. 
Priestley's  Hist.  Opt.  4to,  p.  18. 

|  Encyclop.  Yverd.  art.  Rtfiach**.  §  Progymn.p.  IS. 

Y  3  tirely 


On  Rt 


llrcly  different  quantity,  viz.  i 

according  to  him,  terminated 

The  following  is  the  maun 

Tychn  made  iriis  discovery f. 

or  two  instruments!  extreme] 

the  place,  hv  observations  of 

pole.     He  determined  it  gh6 

solstices,  and  found  it  lour  in 

first  he  doubled  the  goodness 

tore  cc.n*lnictcd  wilh  the  mm 

of  different  sizes  and  form*,  i 

Game  result,    'He  could  no  It 

bciwVfti  the  two  determinate 

feci  in  the  observations,  mid 

attentive  considers! inn  uj  liic 

of  this  curious   phenomenon 

could  only  arise  from  itie  re 

sun  at  the  winter  solstice,  hai 

above  the  horizon.     This  con 

the   principles   of  optics ;    b 

scarcely  persuade  liimself  that 

large  to.  produce  so  great  a  di 

made  other  instruments  of  v 

corresponded  exactly  with  the 

these  fie  measured  the  dedin 

meridian  J.      lie  linn  found, 

fraction,  aliliour.li  insoniUi  ■ 

sun,  was  verv  emtstrWtahte  n< 

defect  »a-  about  halt'  a  dejret 

A  copv  of  Tveho  Hrahe  s  T 

lion  h.r  is-ar  i*  ...mi  in  iln; 

InthHsLitLdnltm   rUVaeti 

iti.-.m   uars.        K.-n  Hi.?:  :'i 

posed  it   ni  :Wu\-s   .u    .them   9 

but  he  i!i  I'r.iit  iru    in  i..n  li 

IionzoiiJal  Ktr...  i  .ni  hi  >u::mii 

and  the  siJis  JU   .;;". 


:ht  puivn  rii,T..v«t  ,K..m  ■....."  . 
n™<...f<iK  .\c-\d-  .,y,»  iifn.i 

5  F(i«fi-D.-p  79.1IH.  Si.cn 
*.  351      Mum  Ctimti*  I  Vivo  Pr, 

',  A*U.  iUfoiDiat.    Asir.  id.  J 


On  Refraction. 


343 

fi'iunf. 


Hefner. 
MY  o" 

Vo 

8-15 
6-45 
0-0 
t-30 

TV 

4*30 


1-15 
D'tt 
0*0 


It  wu  not  till  after  the  year  1672,  lhat  a 
tolerably  near  table  of  refraction  made  in  ap- 
pearance, when  the  elder  Cassini  loot  the 
subject  into  consideration*.  What  led  to 
tint  was  the  voyage  of  Richer  to  Cayenne  in 
that  year,  upon  Hie  utility  of  which  some 
very  excellent  remarks  ivcre  made  by  Cassini, 
showing  how  far  observations  made  in  a  situ- 
ation so  near  the  equator  tended  to  confirm 
or  disprove  certain  theories  derived  front 
observations  made  in  Europet-  Several  very 
useful  deductions  were  drawn  from  a  com- 
parison of  those  made  both  at  Paris  aud  Cay- 
enne; among  others  the  refraction  was  set- 
tled upon  more  accurate  elements  than  here- 
tofore X,  and  a  new  Tabic  computed,  for  the 
first  time,  of  its  quantity  for  all  degrees,  up 
to  the  zenith  ;  an  abridgement  of  which  is 
given  in  the  margin. 

From  the  relation  of  his'  grandson,  it  ap- 
pears, however,  lhat  Cassini  had  at  one  time 
computed  three  tables  of  refraction  for  all 
altitudes:  one  for  winter,  another  fur  summer, 
and  %  third  for  spring  and  autumn:  but  several 
doubts  having  been  suggested  to  him  re- 
specting this  arrangement,  although  in  ap- 
pearance conformable  to  nature,  and  princi- 
pally the  observations  of  Richer  at  Cayenne, 
where  the  refraction  was  found  little  dif- 
ferent from  that  at  Paris,  he  changed  his 
opinion  *•  and,  judging  that  since  the  great 
difference  of  beat  of  the  torrid  zone,  from 
that  of  the  temperate,  which  we  inhabit, 
does  not  cause  sensible  differences  in  the  re- 
fraction ;  therefore,  the  greatest  heat  or  cold 
of  our  climate  could  not  change  it  much  ; 
and  he  then  fixed  upon  one  table,  which  was 
lhat  used  by  the  astronomers  of  the  Royal 
Observatory  of  Paris,  up  to  the  year  1 745  §.     ==== 

It  was  always  thought,  before  the  time  of  Cassini, 
that   the  refraction  did   not  extend   its   influence  higher 

*  Mem.  de  1'  Acid,  avant  wn  rTOouv.  lorn.  V.  p.  81. 

+  In  the  oburviiian*  of  Heard  nude  in  variom  part*  of  France,  in  die 
year  1674,  there  ate  leveral  for  aicert lining  in*  refraction;  and  a  table  W 
given  from  than  for  each  defree  of  aJbtodc  op  to  83*. — M'm.  dti'Acti.  an. 

J  Mem-  de  fAcad.  innt  ton  renoar.  ton.  v.  p.  105.  $  Ibid.  17*5. 
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mi  the  subject ;  and,  perhaps,  bring  others  to  light  of  as 
great  or  greater  importance*. 

The  retraction  ot  the  north  being  so  considerable,  is  very 
useful  to  the  inhabitants,  who  are  deprived  of  the  sun's 
light  during  many  months ;  as  it  makes  the  sun  rise  much 
earlier,  andset  much  later  to  them,  than  it  otherwise  would. 

About  the  year  1795,  Mr.  Flamsteed,  the  English  Astro- 
nomer Royal,  published  his  tablet  computed  from  his  own 
observations :  and  this  was  the  one  commonly  used  in  En- 
gland for  many  years  afterwards. 

Sir  Isaac  Newton  also  constructed  one  J  from  theory, 
which  was  first  published  by  Dr.  Halley  in  the  Philosophical 
Transactions,  No.  368,  for  1 72 1 .  He  made  the  horizontal  re- 
fraction 33'  45";  whereas  Mr.  Flamsteed's  was  only  33'  0". 

But  although  the  refraction  might  be  determined  within 
a  few  seconds  at  all  altitudes  by  observation;  yet,  the 
law  of  its  increase  from  the  zenith  to  the  horizon  was  a 
subject  that  occupied  the  principal  mathematicians  and 
astronomers  for  more  than  a  century  §.  Newton  having 
discovered  the  general  principles  of  attraction,  found  that 
the  refraction  was  a  consequence  of  this  law  of  nature ;  and 
that  it  arose  from  the  attraction  of  the  atmosphere  on  the 
particles  of  light.  On  this  principle  the  curve  which  a  ray 
of  light  describes  might  be  determined  ;  since  it  is  succes- 
sively attracted  by  different  layers  of  the  atmosphere,  in- 
creasing in  density  as  they  approach  the  earth,  and,  conse- 
quently, bending  the  ray  more  and  more  from  the  right  line 
which  it  described  in  the  vacuum  previous  to  its  reaching 
the  atmosphere.  There  are  many  authors  who  have  en- 
deavoured to  6nd  from  theory  the  curve  described  by  this 
ray  in  its  course,  by  the  assumption  of  various  hypotheses : 
but  perfection  and  our  attempts  to  arrive  at  it,  as  is  well 
observed  by  the  elder  Cassim  in  discoursing  on  this  sub- 
jeet,  are  like  the  progress  of  certain  curves  and  their  asym- 
ptotes. The  principal  of  these  writers  on  the  subject  are, 
Bemouilli1,  Boscovich1,  Bouguer',  Cassini4,  Dcs  Cartes  % 

•  Encyclop.  Meth.  art.  Refrartio*. 

f  Hist.  Cdett.  vol.  i.  p.  396 ;  also  Hodgson's  Math.  voL  i.  p.  367.  Long's 
Astronomy,  p.  254.  *    \  Long's  Astr.  p.  254. 

§  In  17  14,  Cassini  published  in  Mem.  de  rAcad.  for  that  year,  tome  me- 
thods of  finding  tbe  refraction  by  observation,  and  of  determining  its  quan- 
tity by  theory.  He  has  also  given  a  tible  of  it  for  the  first  30*  of  altitude, 
computed,  first,  according  to  a  rectilinear,  and,  secondly, according  to  a  cir- 
cular hypothesis  which  he  there  assumes. 

1  Hydrodyn.  1738,  p.  3*21.  •  Oper.  torn,  iu 

'  Prix  de  »729.    Mernoires,  1739,  p.  407  »  1749,  p.  75. 

«  Epist.  ad  Montanari,  1665.  Refrassioni  eParallosse,  Sec.  1671.  Mem. 
for  471 4,  and  his  Astr.  vol.  i.  p.  11.  Paris,  1740,  in  S  vol*.4to. 

&  Dioptrique,  *tp.  Paris,  1637.  De 
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before  thev  discovered  that  very  sensible  differences  were 
occasioned  by  these  circumstances. 

But  all  the  honour  of  introducing  corrections  on  account 
of  the  variation  of  density  in  the  atmosphere,  as  indicated 
by  the  barometer  and  thermometer,  is  due  to  Messrs.  Low* 
thorpe  and  Hauksbee  ;  the  former  of  whom,  in  1(398, 
proved  by  a  very  simple  experiment,  in  the  presence  of  the 
Royal  Society,  that  the  refractive  power  of  air  is  directly 
proportional  to  its  density *:  and  the  latter,  by  repealing 
and  extending  the  same  course  of  experiments  in  the  year 
1708,  with  the  machinery  pointed  out  by  the  former,  found 
that  the  variations  of  refraction,  depending  on  the  barome- 
ter, are  proportional  to  the  alteration  of  height  of  the  mer- 
cury in  the  tube :  and  by  a  series  of  these  experiments,  he 
furnished  us  with  a  table  of  the  corrections  which  it  is  ne- 
cessary to  make  on  account  of  the  changes  of  heat  indicated 
by  the  thermometer.  These  experiments,  although  not 
quite  conclusive  on  the  Rubjcct,  were  yet  made  with  as 
much  accuracy  and  care  as  the  nature  of  the  machinery, 
and  the  state  of  experimental  philosophy  of  that  time,  would 
admit.  An  example  i9  also  given,  towards  the  end  of  his 
paper,  on  the  mode  of  applying  theip  to  correct  the  refrac- 
tion. By  these,  Hauksbee  found  that  a  volume  of  air  ex* 
pressed  by  unity,  when  the  thermometer  was  at  130°  above 
aero,  became,  at  50*  below,  one-eighth  more  dense :  or, 
which  is  the  same  thing,  that  the  air  lost  one-ei^h'h  of  its 
density,  for  an  elevation  of  1 80  degrees  of  Fahrenheit's  ther- 
mometer; which  is  exactly  the  difference  of  heat  between 
melting  ice  and  boiling  water.  But  although  this  oue- 
ciehth,  as  will  be  shown  hereafter,  was  too  small ;  yet  it 
lau)  the  foundation  for  other  experiments,  since  made  by 
several  philosophers,  by  which  the  quantity  of  expansion 
has  been  determined  more  accurately. 

We  have  already  shown  that  the  refraction  near  the  pole 
is  greater  than  in  our  climate  f;  the  degree  of  cold  being 
more  intense.  It  was  also  found  to  be  legs  in  the  torrid  zone, 
where  the  heat  is  greater  than  in  Europe.  Bouguer  made  a 
variety  of  observations  at  Peru  J,  the  result  of  which  he  has 
given  us.  In  1 740,  he  came  down  into  an  island  situated 
in  the  river  of  Emeralds,  called  Isle  of  Inca,  where  he 
determined  the  refraction  from  1°  to  7°  of  altitude:  and 
}he  table  which  he  computed  therefrom,  shows  the  refrac- 

•  Hauktbce**  Erper.  4to,  1709,  p.  175. 

t  It  was.  however,  found  by  CapkPhipp*,  to  hit  voyage  to  the  North,  in 
1773,  that  the  refraction  in  latitude  80*  waa  the  aaine  as  in  England.  Big 
|kb  waa  in  rammer.  f  Vide  Mem,  Ac.  1739,  and  hit  Fig.  de  la  Terr* 
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mentioned  experiments  made  by  Hauksbee  till  about  the 
year  1749  *.  It  is  also  worthy  of  remark,  that  although  the 
necessity- of  introducing  corrections  on  account  of  tne  al- 
terations of  the  barometer  and  thermometer  were  likewise 
shown  to  be  absolutely  necessary  by  Dr.  H alley  f,  and  the 
circumstance  mentioned,  and  in  some  degree  admitted  by 
Le  Monnier  J,  vet  it  does  not  appear  that  he  followed  the 
advice  of  his  illustrious  contemporary,  but  merely  endea- 
voured, as  Cassini  did,  to  reconcile  his  observations  with  the 
state  of  the  thermometer  at  the  time  of  making  these  obser- 
vations, without  taking  the  barometer  into  account§. 

[To  be  continued.] 

LXIV.  Some  Particulars  respecting  the  Thunder-storm  at 
London,  and  in  its  Vicinity  ,  on  the  3 1st  of  August  1810. 
By  Sir  H.  C.  Englepield,  Bart.  F.R.S.  andF.S.A. 

To  Mr.  Tiltoch. 

Sir,  As  the  stroke  of  thunder,  which  was  felt  in  London 
at  about  half  after  two  o'clock  in  the  morning  of  the  31st 
of  August  last,  was,  perhaps,  the  most  violent  and  awful 
ever  experienced  in  this  country,  you  may  not  think  the 
following  account  of  it  from  an  eye-witness,  and  who  was 
very  near  the  spot  where  it  fell  and  did  mischief,  unworthy 
of  insertion  in  your  Journal. 

I  was  with  three  friends  in  a  coach  standing  at  a  house 
where  we  had  supped.  The  house-door  was  still  open,  and 
there  was  a  strong  light  from  a  large  lustre  in  the  hall,  full 
on  the  coach,  and  two  very  bright  Tamps  at  the  door  of  the 
house.  This  circumstance  was  in  favour  of  our^Bceing  the 
nature  of  the  light  distinctly ;  for,  had  we  been  in  the  dark,  its 
excessive  brightness  would  have  so  dazzled  our  eyes  as  to 
prevent  all  distinct  vision.  As  we  got  into  the  coach  there 
was  a  small  mizzling  rain,  and  a  very  strong  flash  of  distant 
lightning  in  the  N.E.,  but  no  thunder  that  we  could  hear. 
The  servants  at  the  door  said  there  had  been  much  distant 
lightning  for  an  hour  or  two. 

The  sky  over  head  appeared  very  dark,  but  the  lights  pre- 
vented accurate  observation  of  it.     We  were  just  seated  in 

•  Mem.  de  rAcad.  1749,  p.  106. — Probably  this  was  on  account  of  tome 
reflections  made  by  him  on  the  French  phi  losophen  who  repeated  hit  experi- 
ment* before  the  Royal  Academy  of  Paris,  and  foiled  in  their  results. — 
Vide  his  book,  p.  196. 

f  Philosophical  Transactions  1790,  No.  964. 

i  Hist.  Celeste,  4to.  Paris,  1741. 

£  See  the  whole  of  his  Diuovrs  prdim.  prefixed  to  the  work  before  cited. 
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hot  as  Friday,  and  the  nights  uncommonly  hot,  though  very 
bright  star-light.  Having  been  informed  that  mischief 
was  done  at  Kensington  Palace,  by  the  tremendous  flash 
I  had  witnessed,  I  went  to  view  the  spot.  A  large  rim  iti 
the  outer  Palace-yard,  near  the  Guard-house,  and  about  1 30 
yards  from  the  spot  where  our  carriage  stood,  was  struck  in 
a  manner  % rather  uncommon.  A  main  root  about  the  size 
of  a  man's  thigh  was  blown  out  of  the  ground  to  the  length 
of  twelve  feet  from  the  trunk  of  the  tree,  and  was  broken 
into  three  pieces.  The  trunk  of  the  tree  was  barked  at  in- 
tervals,  not  in  a  continued  line,  and  this  injur)*  quitted  the 
main  stem  at  the  lowest  large  branch,  and  followed  that 
branch  up  to  a  fork  where  some  decay  appeared  in  the  wood. 
Beyond  that,  no  injury  appeared,  nor  was  the  main  stem  or 
any  other  branch  higher  up  affected.  The  wholes  appearance 
of  the  tree,  as  well  as  the  sensation  I  felt^from  the  explo- 
sion, lead  me  to  think  that  the  shock  was  from  the  earth 
to  the  passing  cloud. 

The  part  of  the  Palace  directly  opposite  to  the  tree  is  a 
long  building  with  large  arched  windows.  Tn  these  48 
panes  of  glass  were  broken  by  the  concussion.  This  build- 
ing is  about  30  yards  from  the  tree. 

The  sentinel  at  the  Duke  of  Sussex's-door  was  knocked 
down  by  the  shock,  and  remained,  as  he  said,  senseless  for 
tome  minutes. 

Another  carriage  had  just  quitted  the  door  where  we  were, 
and  which  was  perhaps  still  nearer  the  tree  than  we  were. 
The  horses  stopped  short,  and  remained  motionless.  The 
gentleman  in  the  carriage,  when  he  recovered  from  his  sur- 
prise, spoke  to  his  coachman,  who  as  well  as  the  footman  de- 
clared themselves  stunned  and  blinded.  After  a  pause  of  a 
few  minutes  they  however  recovered,  and  felt  no  further  ill 
effects. 

I  have  been  several  times  as  near  mischief  in  storms  as 
I  now  was ;  but  I  am  certain  that  I  never  saw  or  heard  any 
lightning  or  thunder  which  could  be  at  all  compared  in 
tremendous  severity  to  this :  indeed  it  was  of  a  different 
kind  from  any  other,  as  the  sound  was  not  sharp  and  crack- 
ling as  thunder  very  near  usually  is,  hut  deep  and  heavy. 
Two  of  the  gentlemen  who  were  with  me  have  been  often 
in  the  southern  parts  of  Europe  and  the  Mediterranean, 
where  storms  are  much  more  severe  than  is  usual  in  En<r- 
land ;  but  they  agreed  with  me  that  they  never  had  wit- 
nessed any  thing  at  all  like  this.  Its  effect  in  London, 
though  the  nearest  part  of  the  town  is  full  tuo  miles  from 
the  explosion,  was  very/ingular.    Almost  ever)'  body  was 
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Gay  Lussac  and  Thenard  have  detailed  an  extensive  tenet 
of  facts  upon  muriatic  acid  and  oxymuriatic  acid.  Some 
of  their  experiments  are  similar  to  those  I  have  detailed  in 
the  paper  just  referred  to;  others  are  peculiarly  their  own, 
and  or  a  very  curious  kind :  their  general  conclusion  is,  that 
muriatic  acid  gas  contains  about  one  quarter  of  its  weight 
of  water ;  and  that  oxymuriatic  acid  is  not  decomposable 
by  any  substances  but  hydrogen,  or  such  as  can  form  triple 
combinations  with  it. 

One  of  the  most  singular  facts  that  I  have  observed  on 
this  subject,  and  which  I  have  before  referred  to,  is,  that 
charcoal,  even  when  ignited  to  whiteness  in  oxymuriatic  or 
muriatic  acid  gases,  by  the  Voltaic  battery,  effects  no  change 
in  them ;  if  it  has  been  previously  freed  from  hydrogen  and 
moisture  by  intense  ignition  in  vacuo. 

This  experiment,  which  I  have  several  times  repeated, 
led  me  to  doubt  of  the  existence  of  oxygen  in  that  sub- 
stance, which  has  been  supposed  to  contain  it  above  all 
others  in  a  loose  and  active  state  ;  and  to  make  a  more  ri- 
gorous investigation  than  had  been  hitherto  attempted  for 
its  detection. 

If  oxymuriatic  acid  gas  be  introduced  into  a  vessel  ex* 
hausted  of  air,  containing  tin ;  and  the  tin  be  gently  heated, 
and  the  gas  in  sufficient  quantity,  the  tin  and  the  gas  dis- 
appear, and  a  limpid  fluid,  precisely  the  same  as  Libavius's 
liquor,  is  formed: — it  occurred  to  me,  that  if  this  substance 
is  a  combination  of  muriatic  acid  and  oxide  of  tin,  oxide  of 
tin  ought  to  be  separated  from  it  by  means  of  ammonia.  I 
admitted  ammomacal  jgas  over  mercury  to  a  small  quantity 
of  the  liquor  of  Libavius;  it  was  absorbed  with  great  heat, 
and  no  gas  was  generated;  a  solid  result  was  obtained, 
which  was  of  a  dull  white  colour ;  some  of  it  was  heated, 
to  ascertain  if  it  contained  oxide  of  tin ;  but  the  whole  vo- 
latilized, producing  dense  pungent  fumes. 

Another  experiment  of  the  same  kind,  made  with  great 
care,  and  in  which  the  ammonia  was  used  in  great  excess, 
proved  that  the  liquor  of  Libavius  cannot  be  decompounded 
by  ammonia;  but  that  it  forms  a  new  combination  with 
this  substance. 

I  have  described,  on  a  former  occasion,  the  nature  of 
*  the  operation  of  phosphorus  on  oxymuriatic  acid,  and  I 
have  stated  that  two  compounds,  one  fluid  and  the  other 
solid,  are  formed  in  the  process  of  combustion,  of  which 
the  first,  on  the  generally  received  theory  of  the  nature  of 
oxymuriatic  acid,  must  be  considered  as  a  compound  of 
muriatic  acid  and  phosphorous  acid.  It  occurred  to  me,  that 
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ttelude  moisture.  The  results  were  new  combinations; 
that  from  the  phosphuretted  liquor  was  a  white  solid,  from 
which  a  part  of  the  phosphorus  was  separated  bv  heat ;  but 
which  seemed  no  further  decomposable,  even  oy  ignition. 
That  from  the  sulphuretted  liquor  was  likewise  solid,  and 
bad  various  shades  of  colour,  from  a  bright  purple  to  a 
golden  yellow,  according  as  it  was  more  or  less  saturated 
with  ammonia ;  but  as  these  compounds  did  not  present 
the  same  uniform  and  interesting  properties  as  that  from 
the  phosphoric  sublimate,  I  did  not  examine  them  minutely: 
I  contented  myself  by  ascertaining  that  no  substance  known 
to  contain  oxygen  could  be  procured  from  oxymuriatic  acid, 
in  this  mode  of  operation. 

It  has  been  said,  and  taken  for  granted  by  many  chemists, 
that  when  oxymnriatic  acid  and  ammonia  act  upon  each 
other,  water  is  formed ;  I  have  several  times  made  the  ex- 
periment, and  I  am  convinced  that  this  is  not  the  case. 
When  about  15  or  16  parts  of  oxymuriatic  acid  gas  are 
mixed  with  from  40  to  45  parts  of  ammoniacal  gas,  there 
is  a  condensation  of  nearly  the  whole  of  the  acid  and  alka- 
line gases,  and  from  five  to  six  pans  of  nitrogen  are  pro- 
duced ;  and  the  result  is  dry  muriate  of  ammonia. 

Mr.  Cruikshank  has  shown  that  oxymuriatic  acid  and 
hydrogen,  when  mixed  in  proportions  nearly  equal,  produce 
a  matter  almost  entirely  condensible  hy  water ;  and  MM. 
Gay  Lussac  aud  Thenard  have  stated  that  this  matter  is 
common  muriatic  acid  gas,  and  that  no  water  is  deposited 
in  the  operation.  I  have  made  a  number  of  experiments 
on  l he  action  of  oxymuriatic  acid  gas  and  hydrogen.  When 
these  bodies  were  mixed  in  equal  volumes  over  water,  and 
introduced  into  an  exhausted  vessel  and  fired  by  the  electric 
spark,  there  was  always  a  deposition  of  a  slight  vapour,  and 
a  condensation  of  from  iV  to  Vy  °f  thc  volume ;  but  the 
gas  remaining  was  muriatic  acid  gas.  I  have  attempted  to 
make  the  experiment  in  a  manner  still  more  refined,  by 
drying  the  oxymuriatic  acid  and  the  hydrogen  by  intro- 
ducing them  into  vessels  containing  muriate  of  lime,  and 
by  suffering  them  to  combine  at  common  temperatures; 
but  I  have  never  been  able  to  avoid  a  slight  condensation ; 
though,  in  proportion  as  the  gases  were  free  from  oxygen 
or  water,  this  condensation  diminished. 

I  mixed  together  sulphuretted  hydrogen  in  a  high  degree 
of  purity  and  oxymuriatic  acid  gas,  both  dried,  in  equal 
volumes:  in  this  instance  the  condensation  was  not  y^; 
sulphur,  which  seemed  to  contain  a  little  oxymuriatic  acid, 
was  formed  on  the  sides  of  the  vessel ;  no  vapour  was  de- 
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posited ;  and  the  residual  gas  contained  about  -J-g-  of  mu- 
riatic acid  gas,  and  the  remainder  was  inflammable. 

MM.  Gay  Lussac  and  Thenard  have  proved  by  a  copious 
collection  of  instances,  that  in  the  usual  cases  where  oxy- 
gen is  procured  from  oxy muriatic  acid,  water  is  always  pre- 
sent, and  muriatic  acid  gas  is  formed:  now,  as  it  is  shown 
that  oxymuriatic  acid  gas  is  converted  into  muriatic  acid 
gas  by  combining  with  hydrogen,  it  is  scarcely  possible  to 
avoid  the  conclusion,  that  the  oxygen  is  derived  from  the 
decomposition  of  water,  and,  consequently,  that  tiie  idea 
of  the  existence  of  water  in  muriatic  acid  gas  is  hypothe- 
tical, depending  upon  an  assumption  which  has  not  yet 
been  proved — the  existence  of  oxygen  in  oxymuriatic  acid 
gas. 

MM.  Gav  Lussae  and  Thenard  indeed  have  stated  an  ex- 


periment, which  they  consider  as  proving  that  muriatic  acid 
gas  contains  one  quarter  of  its  weight  of  combined  water. 
They  passed  this  gas  over  litharge,  and  obtained  so  much 
water;  bnt  it  is  obvious  that  in  this  case  they  formed  the 
same  compound  as  (hat  produced  by  the  action  of  oxymu- 
riatic acid  on  lead;  and  in  this  process  the  muriatic  acid 
must  lose  its  hydrogen,  and  the  lead  its  oxygen;  which  of 
course  would  form  water ;  these  able  chemists,  indeed, 
from  the  conclusion  of  their  memoir,  seem  aware  that  such 
an  explanation  my  be  given,  for  they  say  that  the  oxymu- 
riatic acid  may  le  considered  as  a  simple  body. 

I  have  repeated  those  experiments  which  led  me  first  to 
suspect  the  existence  of  combined  water  in  muriatic  acid, 
with,  considerable  care;  T  find  that,  when  mercury  is  made 
to  act  upon  one  in  volume  of  muriatic  acid  gas,  by  Voltaic 
electricity,  all  the  acid  disappears,  calomel  it  formed,  and 
about  "5  of  hydrogen  evolved. 

With  potassium,  in  experiments  made  over  very  dry  mer- 
cury, the  quantity  of  hydrogen  is  always  from  nine  to 
eleven,  the  volume  of  the  muriatic  acid  gas  used  being  SO. 

And  in  some  experiments  made  very  carefully  by  my 
brother  Mr.  John  Davy,  on  the  decomposition  of  muriatic 
acid  gas,  by  heated  tin  and  zinc,  hydrogen  equal  to  about 
half  its  volume  was  disengaged,  and  metallic  muriates,  the 
same  as  those  produced  by  the  combustion  of  tin  and  zinc 
in  oxymuriatic  gas,  resulted. 

It  is  evident  from  this  series  of  observations,  that  Schccle'a 
view  (though  obscured  by  terms  derived  from  a  vague  and 
unfounded  general  theory)  of  the  nature  of  the  oxymuriatic 
and  muriatic  acids  may  be  considered  as  an  expression  of 
facts ;  whilst  the  view  adopted  by  the  French  school  of 
chemistry, 
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chemistry,  and  which,  till  it  is  minutely  examined;  appears 
so  beautiful  and  satisfactory,  rests,  in  the  present  state  of 
our  knowledge,  upon  hypothetical  grounds. 

When  oxymuriatic  acid  is  acted  upon  by  nearly  an  equal 
volume  of  hydrogen,  a  combination  takes  place  between 
them,  and  muriatic  acid  gas  results.  When  muriatic  acid 
gas  is  acted  on  by  mercury,  or  any  other  metal,  the  oxy- 
muriatic acid  is  attracted  from  the  hydrogen,  by  the  stronger 
affinity  of  the  metal ;  and  an  oxymuriate,  exactly  similar  to 
that  formed  by  combustion,  is  produced. 

The  action  of  water  upon  those  compounds,  which  tiave 
been  usually  considered  as  muriates,  or  as  dry  muriates,  but 
which  are  properly  combinations  of  oxymuriatic  acid  with 
inflammable  bases,  may  be  easily  explained,  according  to 
these  views  of  the  subject.  When  water  is  added  in  certain 
quantities  to  Libavius's  liquor,  a  solid  crystallized  mass  is 
obtained,  from  which  oxide  of  tin  and  muriate  of  ammonia 
can  be  procured  by  ammonia.  In  this  case,  oxygen  may 
be  conceived  to  be  supplied  to  the  tin,  and  hydrogen  to  the 
oxymuriatic  acid. 

The  compound  formed  by  burning  phosphorus  in  oxy* 
muriatic  acid  is  in  a  similar  relation  to  water :  if  that  sub- 
stance be  added  to  it,  it  is  resolved  into  two  powerful  acids ; 
oxygen,  it  may  be  supposed,  is  furnished  to  the  phosphorus 
to  form  phosphoric  acid,  hydrogen  to  the  oxymuriatic  acid 
to  form  common  muriatic  acid  gas. 

None  of  the  combinations  of  the  oxymuriatic  acid  with 
inflammable  bodies  can  be  decomposed  by  dry  acids ;  and 
this  seems  to  be  the  test  which  distinguishes  the  oxymu- 
riatic combinations  from  the  muriates,  though  they  have 
hitherto  been  confounded  together.  Muriate  of  potash  for 
instance,  if  M.  Berthollet's  estimation  of  its  composition 
approaches  towards  accuracy,  when  ignited,  is  a  com- 
pound of  oxymuriatic  acid  with  potassium  :  muriate  of  am- 
monia is  a  compound  of  muriatic  acid  gas  and  ammonia  ; 
and  when  acted  on  by  potassium,  is  is  decompounded  :  the 
oxymuriatic  acid  may  be  conceived  to  combine  with  the 
potassium  to  form  muriate  of  potash,  and  the  ammonia  and 
hydrogen  are  set  free. 

The  vivid  combustion  of  bodies  in  oxymuriatic  acid  gas, 
at  first  view,  appears  a  reason  why  oxygen  should  be  ad- 
mitted in  it;  but  heat  and  light  are  merely  results  of  the 
intense  agency  of  combination.  Sulphur  and  metals,  al- 
kaline earths  and  acids,  become  ignited  during  their  mutual 
agency ;  and  such  an  effect  might  be  expected  in  an  opera - 
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lion  so  rapid,  as  that  of  oxymuriatic  acid  upon  metals  and 
inflammable  bodies. 

It  mav  be  said,  that  a  strong  argument  in  favour  of  the- 
hypothesis,  that  oxymuriatic  acid  consists  of  an  acid  basis 
united  to  oxygen,  exists  in  the  general  analogy  of  the  com- 
pounds of  oxymuriatic  acid,  and  mttals,  lo  the  common 
neutral  salts:  but  this  analogy,  when  strictly  investigated, 
will  be  found  to  be  very  indistinct ;  and  even  allowing  it,  it 
maybe  applied  with  as  much  force  to  support  an  opposite 
doctrine,  namely,  that  the  neutral  salts  are  compounds  of 
bases  with  water,  and  the  metals  of  bases  with  hydrogen  j 
and  that,  in  the  case  of  the  action  of  oxymuriatic  acid  and 
metals,  the  metal  furnishes  hydrogen  to  form  muriatic  acid, 
and  a  basis  lo  produce  the  neutral  combination. 

That  the  quantity  of  hydrogen  evolved  during  the  decom- 
position of  muriatic  acid  gas  by  metals,  is  the  same  thai 
would  be  produced  during  the  decomposit ion  of  waler  by  the 
same  bodies,  appears,  at  first  view,  an  evidence  in  favour  of 
the  existence  of  water  in  muriatic  arid  gas;  but  as  there  is 
only  one  known  combination  of  hydrogen  with  oxymuriatic 
acid,  one  quantity  must  always  be  separated.  Hydrogen  is 
disengaged  from  its  oxymuriatic  combination,  by  a  metal, 
in  the  same  manner  as  one  metal  is  disengaged  by  another 
from  similar  combinations;  and  of  all  inflammable  bodies 
that  form  compounds  of  this  kind,  except  perhaps  phos- 

E horns  and  sulphur,  hydrogen  is  that  which  seems  to  ad- 
ere  to  oxymuriatic  acid  with  the  lesat  force. 
!  have  caused  strong  explosions  from  an  electrical  jar  lo. 
pass  through  oxymuriatic  gas,  by  means  of  points  of  pla- 
tina,  for  several  hours  in  succession;  but  it  seemed  not  to 
undergo  the  slightest  change. 

I  electrized  toe  oiymunatcs  of  phosphorus  and  sulphur 
for  some  hours,  by  the  power  of  the  Voltaic  apparatus  of 
1000  double  plates  :  no  gas  separated,  but  a  minute  quan- 
tity of  hydrogen,  which  I  am  inclined  to  attribute  to  the 
presence  of  moisture  in  the  apparatus  employed ;  for  I  once 
obtained  hydrogen  from  Libavius's  liquor  by  a  similar  ope- 
ration :  but  I  have  ascertained  that  this  was  owing  to  the 
decomposition  of  water  adhering  to  the  mercury  ;  and  in 
some,  late  experiments  made  with  2000  double  plates,  in 
which  the  discharge  was  from  platina  wires,  and  in  which 
the  mercury  used  for  confining  the  liquor  was  carefully 
boiled,  there  was  no  production  of  any  permanent  elastic 
natter. 
As  tb^re  are  no  experimental  evidences  of  the  existent 
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of  oxygen  in  oxymuriatic  acid  gat,  a  natural  question  arises 
concerning  the  nature  of  these  compounds,  in  which  the 
muriatic  acid  has  been  supposed  to  exist,  combined  with 
much  more  oxygen  than  oxy muriatic  acid,  in  the  state  in 
which  it  has  been  named,  by  Mr.  Chenevix,  hyperoxy- 
genized  muriatic  acid. 

Can  the  oxymuriatic  acid  combine  either  with  oxygen  or 
hydrogen,  ana  form  with  each  of  them  an  acid  compound  ; 
of  which  that  with  hydrogen  has  the  strongest,  and  that 
with  oxygen  the  weakest  affinity  tor  bases  ?  for  the  able 
chemist  to  whom  I  have  just  referred,  conceives  that  hyper- 
oxymuriates  are  decomposed  by  muriatic  acid.  Or,  is  hy- 
peroxymuriatic  acid  the  basis  of  all  this  class  of  bodies,  the 
most  simple  form  of  this  species  of  matter  ? 

The  phenomena  of  the  composition  and  decomposition 
of  the  byperoxymuriates  may  be  explained  on  either  of 
these  suppositions ;  but  they  are  mere  suppositions  unsup* 
ported  by  experiment. 

I  have  endeavoured  to  obtain  the  neutralizing  acid,  which 
has  been  imagined  to  be  hypcroxygenized,  from  hyperoxy- 
muriate  of  potash,  by  various  mooes,  but  uniformly  with- 
out success.  By  distilling  the  salt  with  dry  boracic  acid, 
though  a  little  oxymuriatic  acid  is  generated,  yet  oxygen 
it  the  chief  gaseous  product,  and  a  muriate  of  potash  not 
decomposable  it  produced. 

The  distillation  of  the  orange-coloured  fluid,  produced 
by  dissolving  hyperoxymuriate  of  potash  in  sulphuric  acid, 
affords  only  oxygen  in  great  excess,  and  oxymuriatic  acid. 

When  solutions  of  muriates,  or  muriatic  acid  are  elec- 
trized in  the  Voltaic  circuit,  oxymuriatic  acid  is  evolved  at 
the  positive  surface,  and  h\drogen  at  the  negative  surface. 
When  a  solution  of  oxymuriatic  acid  in  water  is  electrized, 
oxymuriatic  acid  and  oxygen  appear*  at  the  positive  sur- 
face, and  hydrogen  at  the  negative  surface;  facts  which  are 
certainly  unfavourable  to  the  idea  of  the  existence  of  by- 
peroxygenized  muriatic  acid,  whether  it  be  imagined  a 
compound  of  oxymuriatic  acid  with  oxygen,  or  the  basis 
of  oxymuriatic  acid. 

If  the  facts  respecting  the  hyperoxymuriate  of  potash, 
indeed,  be  closely  reasoned  upon,  it  must  be  regarded  as 
nothing  more  than  as  a  triple  compound  of  oxymuriatic 
acid,  potassium,    and    oxygen.      We  have  no  right  to 

•  The  quantity  of  oxymuriatic  acid  in  tht  aqueous  solution  it  to  una!!, 
that  the  principal  produce*  mute  be  referred  to  ibe  decomposition  of  water. 
This  happens  rn  other  instances  f  the  water  only  is  decomposed  in  dilute 
solution*  of  nitric  and  sulphuric  acids. 
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From  the  nitric  acid.  Oivim: 
nutni  in  the  dilution,  and  git 
riitio  acid  produce  no  oiymu 
perfectly  formed  ai]u:t  rejpa,  j 

tlicr  c(]u.-il  quantities  of  nitric 

oiymnri.itic  acid   riis   produ. 
Combine!  willi  absul  uo  equal 
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properties  and  powers  of  combination  ;  bnt  differing  from 
them,  in  being  for  the  most  part  decomposable  by  water  ) 
On  this  idea  muriatic  acid  may  be  considered  as  having  hy- 
drogen for  its  basis,  and  oxymuriatic  acid  for  its  acidifying 
principle.  And  the  phosphoric  sublimate  as  having  phos- 
phorus for  its  basis,  and  oxymuriatic  acid  for  its  acidify- 
ing matter.  And  Libavius's  liquor,  and  the  compounds  of 
arsenic  with  oxymuriatic  acid,  may  be  regarded  as  analo- 
gous bodies.  The  combination?  or  oxymuriatic  acid  with 
lead,  silver,  mercury,  potassium,  and  sodium,  in  this 
view  would  be  considered  as  a  class  of  bodies  related  more 
to  oxides  than  acids,  in  their  powers  of  attraction. 

It  is  needless  to  take  up  the  time  of  this  learned  society 
by  dwelling  upon  the  imperfection  of  the  modern  nomen- 
clature of  these  substances.  It  is  in  many  cases  con- 
nected with  false  ideas  of  their  nature  and  composition ; 
and,  in  a  more  advanced  state  of  the  inquiry,  it  will  be  ne- 
cessary for  the  progress  of  science,  that  it  should  undergo 
material  alterations. 

[To  be  continued.] 


LXVI.  Of  the  Bogs  in  Ireland. 

A  hh  first  Report  of  the  Commissioners  appointed  by 
Parliament  to  inquire  into  the  nature  and  extent  of  the  se- 
veral bogs  in  Ireland,  and  the  practicability  of  draining  and 
cultivatme  them,  has  just  made  its  appearance.  It  consists 
of  seven  Folio  pages,  and  an  Appendix  containing,  1.  In- 
structions of  the  Commissioners  to  their  Engineer*— 3  pages: 
3.  Names  of  the  Engineers,  Surveyors,  Clerks,  and  other  Of- 
ficers appointed  and  employed  by  the  Commissioners;  with 
their  Salaries  and  Rewards— I  page:  3.  Account  of  all  Sums 
of  Money  paid  by  or  under  the  Authority  of  the  Commis- 
sioners— I  page  :  4.  Report  of  Mr.  Richard  Griffith,  jun. 
Civil  Engineer,  on  the  Practicability  of  draining  and  im- 
proving a  Part  of  the  Bogof  Allen— 41  pages.  It  is  ac- 
companied with  a  Map  of  Part  of  the  Bog  ot  Allen  ;  trans- 
verse Sections  of  Lullvmore  Hog;  a  Section  of  a  subter- 
raneous River  in  Lullymore  Bog ;  and  a  Section  of  a  Turf 
Bank  in  Timahoe  Bog. 

The  commissioners,  after  some  preliminary  observations, 
state,  that  in  forming  their  opinions  on  the  points  connect- 
ed with  their  inquiry,  they  derived  their  principal  assist- 
ance from  the  Great  Ordnance  Survey  of  Ireland,  executed 
by  General  Vallancey,  the  Chairman  of  their  Board,  it 
being  the  only  map  which  defines  either  the  situation  or 

boundaries 
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boundaries,  of  the  bog 
ihcu  report  as  follow! 

"  From  inspection 
sidcr  the  greater  part  a 
whole,  and  to  come  t 
tion  of  Ireland,  of  lii 
Superficial  extent,  ant 
Wicklow  head  to  Gal; 
liead  10  Sligo,  compri 
the  bogs  in  the  island 
and  bogs  of  less  exten 
bhng  a  broad  belt  dw 
its  narrowest  end  ncai 
tending  in  breadth  as 
This  great  division  of  ( 
is  traversed  by  the  Shi 
thus  divided  into  two 
westward  of  the  river 
of  the  bogs  which  an 
eastward  ;  so  that,  if 
Ireland  (exclusive  of  i 
der  50O  acres)  to  be  di 
about  seventeen  of  the 
we  have  now  describe 
the  eastward  of  the  S 
parts,  about  two  are  i 
this  division  :  of  the  | 
have  as  yet  no  data  t 
precision ;  but  we  are 
locations  with  our  en g 
division  of  the  great 
about  260,000  Englisl 
ready  mentioned  woul 
of  English  acres  as  th 
land,  excluding  Lowe 
tain  bogs,  and  also  all 
of  each  of  which  dese 
ble :  of  the  extent  o 
from  a  fact  which  we 
in  the  single  county  ol 
are  above  ninety  bogs, 
acres,  but  which  tak 
Irish,  which  is  cquiva 
besides  many  sniallei 
twenty  acres. 
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i(  Most  of  the  bogs  which  lie  to  the  eastward  of  the 
Shannon,  and  which  occupy  a  considerable  portion  of  the 
King's  county  and  county  of  Kildare,  are  generally  known 
by  the  name  of  the  Bog  of  Allen  :  it  must  not  however  be 
supposed  that  this  name  is  applied  to  any  one  great  morass ; 
on  the  contrary,  the  bogs  to  which  it  is  applied  are  per* 
fectly  distinct  from  each  other,  often  separated  by  high 
tidges  of  dry  country  and  inclining  towards  different  rivers, 
as  their  natural  directions  for  drainage,  so  intersected  by 
dry  and  cultivated  land,  that  it  may  be  affirmed  generally 
there  is  no  spot  of  these  bogs  (to  the  eastward  of  the  Shan- 
non)  so  much  a*  two  Irish  miles  distant  from  the  upland 
and  cultivated  districts. 

"  With  this  first  and  general  view  of  the  subject,  we  had 
no  hesitation  in  selecting  at  once  the  whole  of  the  eastern 
portion  of  the  great  district  above  referred  to,  as  the  object 
of  our  first  inquiries,  forming  in  itself  one  whole,  whose 
parts  had  more  or  less  connexion  with  each  other,  lying  in 
the  centre  of  Ireland,  in  the  immediate  vicinity  of  some  of 
the  richest  and  best  cultivated  counties  ;  intersected  also  by 
the  two  great  lines  of  navigation  the  Grand  and  the  Royal 
Canals,  and  presenting  in  common  apprehension  very  con- 
siderable obstacles  to  improvement;  the  overcoming  of 
which  would  in  itself  demonstrate  the  practicability  ot  the 
improvement  of  the  bogs  of  Ireland  in  most  other  cases. 

"  We  were  further  induced  to  form  this  selection  on  the 
general  principles  of  beginning  at  the  end  of  the  great  divi- 
sion above  referred  to,  which  Ties  nearest  to  the  capital,  and 
proceeding  gradually  to  its  termination  at  the  Western 
Ocean;  not  however  considering  ourselves  precluded  from 
making  occasional  exceptions,  where  particular  circum- 
stances might  appear  to  require  it. 

'<  The  proportion  which  the  bogs  in  this  district  bear  to 
the  entire  of  the  bogs  of  Ireland,  appeared  to  us  a  further 
inducement ;  and  we  are  the  more  disposed  to  mention  this, 
as  we  find  that  by  some  we  have  been  thought  to  have  em- 
barked in  the  first  instance  on  top  great  a  scale  :  on  this  we 
shall  merely  observe,  that  having  two  years  allotted  to  us 
for  the  duration  of  our  commission,  we  undertook  at  once 
rather  less  than  one  third  of  our  task,  in  the  supposition 
that  it  would  require  about  eight  months  for  its  execution. 

"  Having  determined  to  give  in  charge  the  whole  of  this 
district,  it  became  the  next  object  of  our  consideration,  on 
what  principle  we  should  subdivide  it  into  the  smaller  di- 
stricts, referred  to  in  the  first  article  of  our  instructions, 
for  the  purpose  of  being  assigned  to  separate  engineers. 

Major 


. 


Major  Taylor's  excel 
rushed  us  with  ever 
county  was  in  qucsti< 
no  map  published;  i 
English  acres  of  bog 
to  possess  ourselves  » 
•peel  n  them. 

"  We  theiefore  tl 
that  Mr.  Larkirt,  a 
the  county  For  the  gr 
to  fumi.it>  us  withal 
by  our  instructions ; 
sponsible  for  the  tcet 
him  for  it  300/.  bcini 
things  per  acre  for  cv 
these  and  the  assists 
all  the  bogs,  contain 
of  Kildare,  King's  i 
Longford,  into  sever 
which  forms  the  norl 
charge  to  Mr.  Rich; 
Brassington;  the  nc 
smith- wcMern  to  Mi 
pally  in  Wcstmcaih 
county  of  Longford, 
to  Mr.  Edgewortb. 

«'  We  also  gave  a 
Tipperary,  which  rut 
crca  to  Cashelt,  in  i 
advantage  of  the  cii 
portion  of  his  time 
other,  on  account  of 

"  We  next  laid  dc 
vern  our  expenditure, 
amount  oi  our  disbu 
stance  on  the  degree 

"  With  these  vie' 
two  guineas  a  day  loi 
guinea  a  day  in  lieu  ( 
nnd  lodging.  That  c 
for  each,  while  einpl 
lieu  of  all  allowances 
men,  chain- men,  am 
to  make  the  best  bai] 
three  shillings  per  da 
we  trust  will  appear 
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with  those  usual  in  Great  Britain,  and  considering  the 
hardships  attendant  on  this  peculiar  service.  The  appoint- 
ment of  the  engineers  we  necessarily,  hold  in  our  hands, 
and  select  them  Under  the  obligation  of  our  oaths ;  the 
appointment  of  the  surveyors  we  commit  entirely  to  the 
engineers,  holding  the  latter  responsible  for  the  qualifica- 
tions of  the  persons  they  employ. 

"  We  account  with  every  engineer  once  a  week,  and  he 
makes  his  return  to  us  upon  his  oath. 

"  To  give  an  idea  of  the  scale  and  nature  of  our  expen- 
diture, we  subjoin,  as  the  second  and  third  articles  of  our 
Appendix,  copies  of  accounts  already  called  for  by  your 
honourable  house. 

"  Owing  to  the  winter  season  having  set  in,  almost  im- 
mediately after  the  appointment  of  the  engineers,  and  which 
was  particularly  unfavourable  to  the  execution  of  the  sur- 
vey, we  have  as  yet  received  but  one  of  their  reports,  al- 
though they  are  most  of  them,  we  believe,  in  a  state  of  con- 
siderable forwardness. 

"  This  report  we  have  determined  on  laying  at  once  be- 
fore your  honourable  house,  considering  it  as  sufficient  in 
itself,  to  enable  the  public  to  form  a  pretty  accurate  opinion 
of  the  degree  of  information  which  may  be  expected  from 
the  execution  of  our  commission  ;  and  feeling  also,  that  if 
we  deferred  it  any  longer,  we  should  have  no  other  oppor- 
tunity before  the  opening  of  the  next  session  :  we  have  ac- 
cordingly subjoined  it  as  the  fourth  article  of  the  Appendix 
to  this'Report. 

"  The  district  reported  on  contains  36,430  English  acres 
of  bog,  and  forms  the  eastern  extremity  of  the  Bog  of  Al- 
len. The  map  furnished  to  us  by  Mr.  Griffith  is  on  a  scale 
of  four  inches  to  an  Irish  mile,  and  is  accompanied  by 
sections  of  the  bog  of  nearly  200  miles  in  extent. 

"  As  these  maps  and  sections  could  not  be  engraved 
without  enormous  expense,  we  have  subjoined  to  this  re- 
port a  map  executed  on  a  scale  as  much  reduced  as  is  con- 
sistent with  clearness,  and  which  Scale  we  propose  to  ap- 
ply universally  in  the  different  maps  which  in  the  execution 
of  the  commission  it  will  become  our  duty  to  furnish  to 
your  honourable  house-,  and  this  map  we  have  accompanied 
with  three  lines  of  sections  of  the  bog,  to  serve  at  once  as 
specimens  of  the  manner  in  which  the  sections  are  ex- 
ecuted, and  to  convey  a  clearer  view  than  could  be  expressed 
in  words,  of  the  internal  structure  of  a  great  bog ;  a  view, 
we  believe,  materially  different  from  any  of  those  generally 
received. 

"  There 


J 


"  There  arc  many, 
Ireland  to  be  low  am 
similar  in  their  com] 
others,  aware  that  tr 
greatly  differs  from  1 
vcrthelcs*  (l)e  origii 
causes ;  while  an  opi 
less  erroneous  nun  c 
formation  to  fallen 
former  period  to  hat 
been  destroyed  eithet 
armies  in  the  early  w 

"The  tacts  staled 
inconsistent  with  an; 
lie  has  surveyed  Itcti 
and  the  trees  which  h 
buried  in  the  edges  o 
they  have  generally 
found  in  the  interior 

"  Without  entcrin 
the  origin  of  peat  bo, 
such  persons  as  hare 
them,  some  idea  of 
actually  present. 

"  It  appears  froml 
included  in  the  subje 
culiar  substance  cal 
M  feet,  no  where  les 
this  substance  varyi 
properties,  in  propo 
on  the  upper  surface 
and,  io  the  depth  of 
the  fibres  of  similar  v 
position  proporiione 
ncrally  however  too 
the  purposes  of  fuel  : 
ish  brown  turf,  com 
though  not  perfect, 
perhaps  ten  feet  und- 
the  section  at  the  clt 
small  branches  anil  1 
understand  him  as 
qieans  generally  the 
vegetable  matter  cea* 
becomes  blacker,  an. 
its  properties  as  fuel 
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ing  in  the  degree  of  blackness  and  compactness  propor- 
tionate to  its  depth :  near  the  bottom  of  the  bog  it  forms  a 
black  mass,  which  when  dry  has  a  strong  resemblance  to 
pitch  or  bituminous  coal,  and  having  a  conchoidal  fracture 
in  every  direction,  with  a  black  shining  lustre,  and  sus- 
ceptible of  receiving  a  considerable  polish. 

€t  We  have  requested  Mr.  Griffith  to  make  a  chemjcal 
analysis  of  these  different  strata,  which  he  has  done  in  the 
laborat  jry  of  the  Dublin  Society,  and  an  account  of  which, 
with  the  section  above  alluded  to,  forms  the  Appendix  to 
his  Report.  Immediately  below  this  lower  stratum,  there  is 
generally  found  a  thin  stratum  of  yellow  or  blue  clay,  va- 
rying in  thickness  from  one  to  six  feet ;  in  some  places  the 
peat  rests  on  a  thinner  stratum  of  yellowish  white  mar}, 
containing  on  an  average  about  60  per  cent,  of  calcareous 
matter:  this  stratum  of  clay  in  this  district  universally  rests 
on  a  solid  mass  of  clay  and  limestone  gravel  mixed  together, 
and  extending  to  an  unknown  depth. 

"  We  should  further  consider  the  peat  moss  as  partaking 
in  its  general  nature  of  the  property  of  sponge  completely 
saturated  with*  water,  and  giving  rise  to  different  streams 
and  rivers  for  the  discharge  of  the  surplus  waters  which  it 
receives  from  rain  or  snow  :  these  streams  in  this  district 
almost  universally  have  worn  their  channels  through  the 
substance  of  the  bog  down  to  the  clay  or  limestone  gravel 
underneath,  dividing  the  bog  into  distinct  masses,  and  pre- 
senting in  themselves  the  most  proper  situations  for  the*. 
main  drains,  and  which,  with  the  assistance  of  art,  may  be 
rendered  effectual  for  that  purpose. 

"  Such  is  the  internal  structure  of  the  bogs  in  this 
district. 

€i  Viewing  them  externally,  they  present  surfaces  by  no 
means  level,  but  with  planes  of  inclination  amply  sufficient 
for  their  drainage  :  the  highest  summit  of  any  part  of  the 
bogs  in  this  distriet,  is  296  feet  above  the  level  of  the  sea, 
taken  at  an  ordinary  spring- tide  in  the  Bay  of  Dublin ; 
while  the  lowest  point  any  where  on  their  surface  is  84 
feet  lower  than  the  highest,  and  therefore  214  feet  above 
Abe  level  of  the  sea. 

"  It  requires  a  mere  inspection  of  the  map  and  sections, 
to  be  convinced  that  there  is  no  part  of  these  bogs  from 
which  the  water  may  not  be  discharged  into  rivers  in  their 
immediate  vicinity,  and  with  falls  adequate  to  their  drain- 
;  and  we  observe,  that  in  the  instance  of  the  Bog  of 

miahoe,  a  part  of  its  water  is  discharged  into  the  sea  at 
Drogheda,  and  another  part  below  Waterford." 

Th* 
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The  commissioner: 
liable  expense  of  ihe 
fith's  report  to  the  co 
timate  for  draining  tb 
division,  or  district 
quantity  of  land  to  b 
English)  acres. 

The  following  de« 
Timahoc  Hog  (me  11 
of  Mr.  Gnihih  srepl 

"  The  foregoing  M 
turf  bank  on  the  son 

"  The  surface  of  tj 
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ficicnlly  strong  in  tb 
tion.  The  annual  grov 
by  the  absence  of  wa 

"  In  the  Report,  p 
bogs,  when  the  bog- 
surface  shall  have  snl 
their  mossy  fibres  (wl 
water)  and  their  exrx 
(to  a  certain  degree)"; 
grasses  of  good  quali 
tate  spontaneously  on 
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of  moss  in  rtie  list  suge  of  decomposition  and  decayed 
branches  of  heath. 

Colour,     .  •     . .    reddish-  brown : 
Specific  gravity     . .     -893. 
"  1,440  grains  of  this  substance  yielded  but  90  grains  of 
white  ashes,  which  are  found  to  be  composed  of  vegetable 
matter. 

"  No.  9 3  fret  thick. 

"  The  mass  here-  is  very  open-grained  and  fibrous ;  the 
moss  is  usually  so  perfect,  that  the  different  species  are  ea- 
sily discernible  to  the  botanist :  the  sphagnum  palustre  is 
observed  greatly  to  predominate. 

Colour,    . .      . .    light  reddish-brown  : 
Specific  gravity     . .    '356. 
*'  1,440  grains  of  this  substance  yielded  but  IS  of  white 
ashes,  of  similar -composition  to  No,  l. 

"  No.  3 5  feet  thick. 

"  Mass  open-grained  and  fibrous  ;  varieties  of  moss  visi- 
ble, but  not  so  perfect  as  in  No.  9:  used  as  turf,  but  burns 
badly,  on  account  of  the  openness  of  its  texture,  and  its 
containing  no  empyreumatic  oil. 

Colour,   . .     . .     pale  yellowish-brown : 
Specific  gravity     . .    *408. 
"  1,440  grains  of  the  dried  peat  yielded  but  11  grains  of 
white  ashes,  of  similar  composition  to  the  foregoing. 

"  No.  4 8 J  feet  thick. 

"  Mass  tolerably  compact,  but  still  fibrous ;  when  used 
as  turf,  it  burns  tolerably  well. 

Colour,    . .      . .     deep  reddish-brown  : 
Specific  gravity  *87 1  • 

"  1,440  grains  of  the  dried  peat  yielded  13  grains  of 
yellowish  white  ashes,  composed  of  vegetable  matter,  with 
a  tinge  of  oxide  of  iron. 

"No.  5 3  feet  thick. 

"Mass  compact;  fibres  of  moss  rarely  discernible*; 
numerous  twigs,  and  small  branches  of  birch,  alder,  and 
fir-trees,  are  observable  amongst  the  peat  in  this  part  of 
the  turf  bank.  Upon  near  inspection  it  was  found,  that 
all  the  branches  and  twigs  were  quite  hollow ;  the  wood 
being  decayed  had  disappeared,  leaving  the  bark  perfect. 
This  division  of  the  turf  bank,  when  used  as  turf,  burnt 
pleasantly,  but  quickly. 

Colour,   . .     . .    blackish  brown : 
Specific  gravity    . .     1*030. 

"  •  Branches  are  not  found  contained  in  tht  body  of  the  Bog  generally, 
and  even  ac  the  rdgn  not  universally. 
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Of  water,  co'niai 

could  not  he  sc 

A  very  compact  c 

Gaseous  prudiiLt 
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"  500  grains  of  this  charcoal  yielded  of  deep  reddish- 
brown  ashes  50  grains,  which  are  chiefly  composed  of 
oxide  of  iron. 

"No.  8 4  feet  thick. 

"Mass  very  compact ;  contains  no  vegetable  remains  ; 
is  seldom  used  as  turf,  owing  to  the  unpleasant  smell  it 
gives  out  when  ignited.  • 

Colour*     . .      . .     black. 
"  Fracture  conchoida!  in  every  direction ;  lustre  shining; 
exhibits  a  strong  resemblance  to  pitch  or  pitch  coal ;  and  it 
susceptible  of  a  high  degree  of  polish. 

Specific  gravity      ••      . .     1*236. 
"  Analysis.— 1,440  grains  yielded,  of  volatile  em-  Grains. 

pyreumatic  oil 124 

Water,  containing  oil  that  couldciot 

be  separated       592 

Charcoal  very  compact,  internal  lustre 

strongly  glistening     . .      . .     *  *     566 
Gaseous  product,  which  burned  with 
a    bright   light,    but  unpleasant 
smell 168 

"  500  grains  of  this  charcoal  yielded  96  grains  of  brick- 
red  ashes,  which  are  found  to  be  chiefly  composed  of  oxide 
of  iron. 

"  No.  9 3  feet  thick. 

"Marie;  colour,  yellowish-white;  does  not  adhere  tt 
the  tongue. 

"  100  parts  contain  :  Grains. 

Carbonate  of  lime     . .     . .     64 

Silex        24 

Alumine 12 

"  No.  10 4  feet  thick. 

"  Yellowish-blue  clay ;  adheres  strongly  to  the  tongue. 
"100  parts  are  found  to  contain  : 

Alumine 72 

Carbonate  of  lime     6 

Silex,  coloured  by  oxide  of  iron     22 

loo 

"  Being  very  much  pressed  for  time  in  making  the  fore- 
going analysis,  I  have  been  obliged  to  attend  merely  to  the 
most  useful  results.     I  hope,  however,  in  a  future  Report, 

2  A  2  to 


3f  i  On  purij 

to  be  able  to  lay  before 
analysis,  containing  a : 
sitiou  of  the  ashes  cunt; 
exact  composition  of  th 
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nomelers.    . 


Stn,  Aftbr  all  the  « 
to  decrease  friction  in 
found  to  answer  this  | 
long  been  known  that 
rinc  chronometers  is  al 
queuccs  j  for  it  gradual! 
age,  and  adheres  to  the 
regularity  in  its  perfor 
led  to  suppose,  that  tiir 
of  a  better  quality,  thai 
used,  could  be  proenrec 

About  the  year  l*on 
narate  from  olive  oil  sti 
known  to  contain,  and 
thick  mucilaginous  ma 
This  mucilage  is  an  op 
but  lighter  than  water. 
has  been  taken  is  exec 
but  after  it  has  been  I 
common  oil  exposed  tc 

About  ten  years  ago 
Mr.  Ban-ami,  rcqucsth 
March  ISOe  he  gave  n 

"  I  have,"  says  Mr. 
meter,  in  which  the  i 
which  having  nerformc 
India,  is  vibrating  as  fi 
it  went  out  with  to  a  fi 

Since  thai  time  Mr, 
me  for  more  of  this  oil 
time-keepers;  but  to  tx 
ingit,  1  wrote  to  hiin 
lung  experience,  and  it 
"interesting  answer : — . 
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«  To  Mr.  Walker. 

«  London,  13th  October,  1810. 

"  Dear  sir,— It  is,  I  believe,  upwards  of  ten  years  since 

fou  first  favoured  me  with  some  of  your  purified  oil,  which 
have  ever  since  constantly  applied  to  my  chronometers; 
and  en  their  return  from  a  long  voyage  I  have  always 
found  your  oil  in  good  condition,  much  better  indeed  than, 
any  which  I  had  before  been  able  to  obtain ;  nor  has  the 
superior  quality  of  yours  been  confined  to  my  own  obser- 
vation. 

"  The  late  Mr.  John  Brockbank  was  complaining  to  me» 
some  year*  ago,  of  the  bad  state  in  which  he  found  the  oil 
in  his  chronometers  on  their  return  from  India,  many  of 
which  had  failed  in  consequence,  although  the  oil  he  used 
was  the  best  he  could  obtain.  I  then  mentioned  the  sue* 
cess  which  bad  attended  yours,  and  at  his  request  furnished 
him  with  a  small  quantity,  which  he  applied  to  his  chrono- 
meters, and  afterwards  very  gratefully  acknowledged  tbt 
advantage  he  had  derived  from  its  use;  having  found,  on  the 
return  of  his  chronometers  from  India,  your  oil  in  excellent 
condition,  and  deemed  it  far  superior  in  quality,  for  such 
purposes,  to  any  he  had  before  been  able  to  procure. 

"  I  have  presented  one  of  the  last  phials,  which  you  fa* 
voured  me  with,  to  Mr.  Vulliamy  of  Pall  Mall,  who  pur* 
poses  to  give  it  a  trial ;  but  I  hope  you  will  be  induced,  by 
what  has  been  already  ascertained,  to  make  your  discovery 
known. 

"  I  am,    •    •    • 

"  P.  P.  Barravd." 

Pure  oily  such  as  I  have  at  different  times  sent  to  Mr. 
Barraud,  may  be  obtained  by  attending  to  the  following  di~ 
rections. 

Put  a  quantity  of  the  best  olive  oil  into  a  phial  with  two 
or  three  times  as  much  water,  so  that  the  phial  may  be 
about  halt  full.  Shake  the  phial  briskly  for  a  little  time, 
turn  the  cork  downwards,  and  let  moat  part  of  the  water 
flow  out  between  the  side  of  the  cork  and  the  neck  of  the 
phial.  Thus  the  oil  must  be  washed  five  or  six  times.— 
After  the  last  quantity  of  wafer  has  been  drawn  off,  what 
remains  is  a  mixture  of  water,  oil,  and  mucilage.    To  se- 

E irate  these  from  each  other,  put  the  phial  into  hot  water 
r  three  or  four  minutes,  and  most  part  of  the  water  will 
Call  to  the  bottom,  which  must  be  drawn  off  as  before. 
The  oil  must  then  be  poured  into  a  smaller  phial,  which, 

8  A3  bong 
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being  nearly  full,  must  be  well  corked,  set  in  a  cool  place, 
and  suffered  to  stand  undisturbed  for  three  or  four  monthi, 
or  until  all  the  water  shall  have  subsided,  with  the  mucilage 
on  the  top  of  it,  and  the  oil,  perfectly  transparent,  swim- 
ming upon  the  top  of  the  mucilage.  When  time  has  thus 
completed  the  operation,  the  pure  oil  must  he  poured  off 
into  very  small  phials,  and  kept  in  a  cool  place,  well  corked, 
to  preserve  it  from  the  air. 

Lynn,  Nor.  13, 1810.  E.  WALKER. 

LXVIII.  A  further  Sri  nfFtfif.cn  Cnrr.Uarieu  to  the  Musical 
Theorems  in  Page  30,  bp  OUVM  <f  tthieh,  the  Tempera- 
ments of  (my  one  (ftlieCoiic-ili  being  given,  eil  the  other 
Temperaments  and  all  the.  (Waives  ran  he  valnilitttd  tvit/l 
the  greatest  facility .  By  Mr. Jons  Fa  key. 
To  Mr.  Tilhch. 

Sir,  X  he  six  musical  Theorems  which  you  did  mc  the 
favoui*  to  print  in  your  147th  Number  having  given  much 
satisfaction  to  several  of  my  musical  acquaintHnces.  I  am 
induced  to  send  you  J5  other  Corollaries  in  addition  to  the 
1?  inserted  at  page  44:  they  are  naturally  divisible  into 
three  classe*,  viz. 

1st.  When  the  temperament  of  the  fifth  is  given. 

Corollary  13.     The  temperament  of  the  1 1  Id  is  =  112  +  ra 
—  4  x  temperament  of  the  Vlh. 

■■  „  By  theorem  3,  — 2  + m   is   the   tern- 

perament  of  the  Hid,  and — 2+  — m   is  4    times 

the  temperament  of  V,  by  theorem  1 :  the  sum  of  the«j 

is  1 1  £  +  m,  whence  the  truth  of  the  corollary  is 

1       manifest:  as  indeed  it  is,  by  merely  abbrevating  and 

ordering  theorem  3. 
Corollary  14.      112  +  in  —  S  X  temperament  of  V  =  tem- 
perament of  VI.  ' 
„         II*              v              3r             31            llj-3r 
Here  — —  2+  —  m r2 m  =  — * 

-and  so  of  all  the  fol- 
lowing. 
foroUary  IS.      11   x  tcmpeiament  of    V  —  12X-;  m 
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Corollary  1G.     8  x  temperament  of  V  —  2  =  Hid  wolf. 

Corollary  17.     9  x  temperament  of  V  —  2  =:  Vlth  wolf. . 

2d.  When  the  temperament  of  the  major  third  is  given. 

Corollary  18.    -J-  x  temperament  of  III  —  2|-2  —  4-m  a 
temperament  of  V. 

Corollary  19.     f  x  temperament  of  III  +  2|2  +  +m  = 
temperament  of  VI. 

Corollary  20.    1 8|  I  +  1|  m  —  V  x  temperament  of  111= 
Vth  wolf. 

Corollary  21.     21I  +  2m-2  x  temperament  of  HI  as 
Hid  wolf. 

Corollary  2*.     23}  Z  +  2|  m  —  J  x  temperament  of  111= 
Vlth  wolf. 

3d.  When  the  temperament  of  the  major  sixth  is  given* 

Corollary  23.    33. 2  +  ^m  —  -J-  x  temperameut  of  VI  = 
temperament  of  V. 

Corollary  24.    4  x  temperament  of  VI  —  3*  2  —  .§.  m  =s 
temperament  of  III. 

Corollary  25.     V  x  temperament  of  VI  —  28|2  -Sjma 
Vth  wolf. 

Corollary  26.     28-}  2  +  2$  m  —  £  x  temperament  of  VI  =5 
Kid  wolf. 

Corollary  27.     322  +  3  m  —  3  x  temperament  of  VI  =s 
Vlth  wolf. 

In  order  to  prevent  mistakes  in  the  use  of  Corollary  9, 
page  43,  it  may  be  proper  to  remark,  that  the  expression 
there  given,  is  for  the  diesis  between  *C  and  bD,  #F  and 
bG,and  *G  and  bA,  besides  those  enumerated;  but  not  be- 
tween *£  and  bF  or  bC  and  *C»  where  the  half  tones  fill, 
which  have  a  different  value,  for  which  I  will  give  a  theorem 
on  some  future  occasion. 

Also  page  45,  line  5,  after  "2  only/' add, — see  the  other 
equalities  of  wolves  in  Scholia  3  and  4. 

In  Scholium  6,  after  --cf  —  c,and  ~c,  add,  in  eachca**; 

•very  nearly. 

At  the  end  of  Scholium  119  page  52,  add, — The  sharp 
*eA  flat  are  here,  by  Cor.  10,  each  equal  to  362  +  f  -f  3  m, 
arm  Mr.  Marsh's  Theory  of  Harmonics,  p.  )6. 

I  am,  sir, 
Your  obedient  humble  servant, 

Westminster,  Nor.  15,  IS  10.  JOHN  FaMT.  • 

2A4  LX1X.  On 


LXIX.  On  the  Barovu 


Sir.,  In  consequence  i 
thai  a  short  rationale,  o 
in  the  weather,  and  tl 
connected  with  them, 
leave  to  transmit  the  to 
an  appendage  to  the  pa 
rometer  for  indicating  i 
favour  to  insert  in  you 

Water  exists  in  the 
Viz.  1st,  in  a  stale  o 
completely  incorporate 
one  homogeneous  Irani 
of  mechanical  comlwat 
particles  of  water  are  a 
that  state  of  the  atmos; 
or  misty. 

The  dense  slate  of  i 
combination  above  ment 
speaking,  accompanies 
in  the  barometer,  whilst 
capable  of  receiving  tht 
it  is  then  merely  suspei 
bination,  forming  cloud 

Hence  ii  follows,  tr. 
near  fair,  clear  dry  « 
when  at  or  near  rain, 
fluctuating  mid  ivav,  cl 

It  occasionally  h'.t|.pi 
is  cloudy,  and  even  «et 
PAtit;  and  clear  and  dr 
low  as  bain.  The  reas 
that  the  air,  having  hi 
water,  is  incapab  ■_■  (by 
the  air  and  its  contents 
or  suspending  .tin  a  ,u 
the  iatier  case,  which  ha 
tinued  dry  state  of  the 
down  the  vapour  with  it 
in  a  rarer  state,  is  yet  s 
water,  now  much  reduet 
combination. 


On  the  Barometer.  377 

The  particular  or  more  immediate  indication  of  the  wea- 
ther which  ia  coming,  arises  from  the  alteration  which  is 
taking  place  in  the  density  of  the  atmosphere,  and  which 
the  barometer  exhibits  bv  the  rising  or  smiting  state  of  the 
mercury ;  the  weather  becoming  comparatively  clearer  aa 
the  atmosphere  is  becoming  depser,  and  duller  as  the  atmo- 
sphere is  becoming  rarer*. 

Hence,  if  the  barometer  were  as  portable  and  as  con- 
venient for  reference  as  a  watch,  we  should  seldom  be  at  a 
loss  to  know,  at  least  for  short  intervals,  what  kind  of  wea- 
ther was  coming  f. 

The  ordinary  range  of  the  barometer  in  this  climate  i# 
from  rain  to  fair  ;  rising  however,  occasionally,  as  high 
as  SETTLRb  fair  ;  and  sometimes,  though  vety  rarely,  aa 
high  as  very  dry:  and  sinking,  occasionally,  as  low  aa 
much  rain  ;  *nd  sometimes,  though  very  rarely,  as  low 

as  STORMY. 

It  is  scarcely  necessary  to  observe  that  north  and  east 
winds,  in  consequence  of  passing  to  us  from  a  colder  cli- 
mate, and  over  land,  bring  a  denser,  colder,  and  dryer  at- 
mosphere ;  and  south  and  west  wind*,  coming  to  us  from 
a  warmer  climate,  and  over  the  sea,  bring  a  rarer,  warmer, 
and  damper  atmosphere ;  and  moreover,  that  the  capacity 
of  air  for  retaining  water  in  a  state  of  chemical  combination 
is  increased  by  coming  from  a  colder  to  a  warmer  tempera- 
ture ;  and  diminished,  oy  coming  from  a  warmer  to  a  colder 
temperature. 

It  must  be  equally  apparent,  that  the  greater  or  less  ele- 
vation of  the  clouds  depends  upon  their  own  degree  of 
density,  and  that  of  the  atmosphere  which  sin/ports  them. 

With  regard  to  the  immediate  causes  of  the  direction 
and  changes  of  the  *  ind  in  thin  climate,  I  consider  them 
as  involved  in  too  much  obscurity  and  uncertainty  to  say 
any  thing  satisfactorily  about  them;  and  with  respect  to 
electricity,  which  though  doubtless  a  powerful  agent  in 
meteorological  effects,  I  consider  it  rather  as  a  matter  of 
curious  speculation  than  of  practical  utility. 

I  have  therefore  only  to  arid,  that  by  a  clue  consideration 
of  the  causes  enumerated  above,  connected  with  the  more 

*  The  difference  thai  might  be  supposed  to  trine  in  the  height  of  the 
barometer  from  the  effects  of  diff*  rent  degree*  of  beat  on  the  atmosphere, 
may  in  observation!  of  this  nature  be  entirely  diartg arded.  these  effects  be- 
ing very  nearly  equalised  by  the  expansion  and  contractu. n  ct  the  mercury 
m  the  barometer,  from  the  tame  cause. 

a  f  As  the  atmosphere  ia  almost  constantly  raryinf  in  its  degree  of  den- 
sity ;  so  is  the  barometer,  which  is  an  ac<  urate  measure  of  its  density,  aa  con* 
ftmntfy  varying;  in  its  altitude,  and  should  therefore  be  frequently  reterr ed  to. 

obvious 
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obvious  effects  of  the  sun's  varying  influence  in  raising 
and  dispelling  vapours,  we  may,  I  Think,  account  pretty 
satisfactorily  fur  the  various  vicissitudes  of  weather,  which 
mark  the  different  seasons  throughout  the  year;  and,  by  the 
relation  of  ihe  baromeler  to  those  causes,  be  enabled  to 
foresee,  with  a  con>idtrabiy  grea'er  degree  of  certainty  than 
is  commonly  supposed,  the  different  changes  of  weather 
which  are,  at  all  times,  about  to  take  place. 
I  am,  sir, 

Your  obedient  servant, 

QMMtrMt,  Oiford,  Kd.    WALKER. 

Nov.  17th,  1810. 

LXX.  Reflections  on  some  lUiutralon'cal  Systems.  By 
R.  Chentvix,  Esq.  F.R.S.  and  M.R.I.A.,  &c.  Trans- 
lated entire  from  the  Fiench,  with  Notes  by  the  Trans- 
lator. 

I  Cant-  n  lied  from  p.  303,] 

SUPPOSED    DEFECTS    OF   THE    CRYSTALLOGRAI'HlCAL 

SYSTEM. 

JVI.  Hauy  has  been  reproached  for  his  principle  of  speci- 
fication and  his  definition  «f  ihc  species  i  one  alleging  that, 
according  to  hiin,  muriatcd  soda  and  sulpbated  lead  are  of 
the  same  species ;  another,  that  ihe  two  indications  of  the 
species  are  often  in  contradiction,  and  that  Ihe  same  form 
(if  molecule  does  not  always  accompany  the  same  chemical 
composition,  and  vice  versa.  Some  do  not  like  the  octaedron 
for  a  primitive  form,  because,  to  preserve  unity  of  form  in 
the  integral  molecule,  it  is  necessary  to  suppose  empty  spaces  ;, 
others,  in  short,  reproach  him  with  the  difficulty  of  finding 
ail  the  directions  of  the  cleavage  (or  the  construction  of  the 
clefi),  and  the  system  also  with  a  want  of  generalization  ; 
and  finally,  as  a  dernier  resource,  that  we  must  return  to 
the  system  of  external  characters, 

Will  it  be  believed  that  I  have  heard  the  first  of  these  ob- 
jections made  by  a  celebrated  philosopher,  a  professor  who» 
draws  around  him  from  all  parts  of  the  world  the  zealous 
lovers  of  mineralogy,  and  who  repeats  it  at  least  once  a. 
year  in  his  public  lectures  ?  that  I  have  seen  it  printed  and 
published  in  a  work  which  passes  for  one  of  the  best  on  the 
systems  of  this  professor }  It  is  of  German  origin,  and 
proceeds,  no  doubt,  from  the  circumstance  that  they  have. 
not  yet  learned  to  count  even  to  two  on  their  fingers  ;  sr 
great  misfortune  for  a  philosopher.  Identity  of  form  in  the, 
integral  molecule, — this  is  one  condition  in  order  that.  two. 

minerals 
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minerals  should  be  of  the  same  species  ;  and  hitherto  mu- 
riated  soda  and  sulpha  ted  lead  are  in  this  state.  Identity  of 
chemical  composition,— ^-here  are  two  conditions,  if  I  have 
rightly  calculated  ;  and  muriated  soda  and  sulphated  lead 
are  not  of  the  same  species. 

M.  Hauy  himself  has  answered  the  second  objection  in 
a  manner  which  leaves  nothing  to  be  added.  It  is  true,  that 
with  the  same  form  of  integral  molecule  we  have  a  different 
chemical  composition  ;  but  let  us  observe  under  what  cir- 
cumstances. 

There  are  three  geometrical  figures  which  perform  the 
office  of  integral  molecule:  Admirable  simplicity  of  nature, 
that  with  snch  slender  means  can- compose  forms  in  an  in- 
finite number!  These  figures  consist  of  those  with  four 
sides,  the  least  number  possible  to  contain  a  solid  ;  those 
with  five,  and  those  with  six;  all  are  the  most  simple.  But 
they  are  all  susceptible  of  an  infinite  variety  in  the  dimen- 
sions of  their  sides  and  in  the  inclination  of  the  faces  which 
terminate  them,  although  all  have  a  fixed  term  of  regu- 
larity towards  which  they  tend.  It  is  but  in  these  terms, 
which  in  this  respect  are  the  limits,  that  we  find  the  iden- 
tity of  the  physical  with  a  diversity  in  the  chemical  mole- 
cule.  The  repetition  of  regular  forms  which  are  the  li- 
mits of  others,  such  as  the  cube  and  regular  tetraedron  in 
the  different  species,  appears  to  me  to  prove  nothing  against 
the  system  of  M.  Hauy  ;  on  the  contrary,  it  gives  us  cause 
to  admire  the  mechanism  of  nature,  which  delights  in  mul- 
tiplying its  severe  and  rigorous  features  amidst  the  variety 
in  which  it  indulges.  The  most  regular  forms  are  also  the 
most  simple  ;  and  I  take  it  for  an  axiom,  that  it  is  but  in 
approaching  simplicity  that  we  approach  nature. 

Let  us  examine  if  the  reverse  of  this  be  equally  true ;  that 
is  to  say,  if  with  the  same  chemical  composition  we  find  a 
difference  in  the  jhy^ical  molecule.  There  is  only  one  case 
well  ascertained  ;  it  is  that  of  carbonated  lime  and  arrago- 
nite.  Chemists  the  most  celebrated  in  the  art  of  analysis, 
Messrs.  Vauqutlin,  Thenard,  and  klaproth,  have  found  no 
difference  between  these  two  minerals  ;  and  I  acknowledge 
that  I  have  repeated  the  analysis  of  six  different  specimens 
of  arragonite,  comparatively  with  the  carbonated  lime,  and 
I  am  convinced  of  their  identity  of  composition.  M.  Hauy 
found  a  difference  in  the  form  of  their  integral  molecules. 
How  admirable  is  this  science,  to  which,— -in  the  first  years 
of  its  existence,  and  before  that  time  has  impressed  it  with 
those  marks  of  rigour  which  continued  observations  inva- 
riably effect,— only  one  objection  can  be  made  against  it 
.'  .  *  that 
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thote  who  profess  mother  mineralogical  belief  than  that  of 
M.  Haiiy.  It  is  ranked  in  the  same  species  as  simple  car- 
bonated lime,  although  it  often  contains  but  one-third  car- 
bonate of  lime,  and  the  remainder  iron  or  manganese :  evi- 
dent marks  also  indicate  an  additional  structure  of  the  cleav- 
age in  the  direction  of  the  great  diagonal,  which  leads  to 
solids  of  two  or  more  forms. 

We  have  observed  that  there  exist  vacuums  between  the 
molecules  of  bodies,  in  which  foreign  matter  may  lodge. 
It  may  therefore  happen  that  particles  of  iron  or  oxided 
manganese    are   deposited  in  the  vacuums  of  carbonated 
lime :  when  this  is  the  case,   we  have  the  mineral  in  ques- 
tion.   But  it  does  not  thence  follow  that  the  integral  mo- 
lecule should  change  its  form,  as  the  oxided  iron  does  not 
enter  it,  and  as  it,  in  fact,  undergoes  no  change  in  its  che- 
mical composition.    One  of  the  indispensable  properties  of 
the  molecule  of  minerals  being  not  to  vary  but  by  two 
indications  at  once,  then  whatever  enters  not  the  integral 
molecule,  although  it  forms  a  part  of  the  mineral,  should 
not  change  it :  this  law  is  constant,  whether  it  relates  to  the 
quantity  of  extraneous  substances,  or  to  their  nature,  their 
form,  or  their  tendency  to  crystallization.     But  as  foreign 
matter  can  interpose  itself  oetween  the  molecules  with 
which  it  is  surrounded  or  enveloped,  it  may  influence  their 
relative  dispositions  ;  whence  will  result  secondary  forms, 
which  shall  differ  according  as  the  spaces  between  the  mo- 
lecules are  empty,  or  more  or  less  filled.    The  passage  of 
light  may  also  be  obstructed  by  the  interposition  of  opaque 
matter,  and  the  colour  must  participate  in  that  of  the 
interposing  substances.    The  molecules   being  enveloped 
may  oe  further  removed  from  immediate  contact,  and  thus 
offer  a  greater  facility  of  separation :  the  junctures  also  may 

This  supposed  improvement,  therefore,  of  Hatty's  arrangement,  by  subdi* 
vidiog  and  transposing  :he  varieties  of  this  subspecies,  exists  more  in 
names  than  characters ;  for  even  those  of  specific  gravity  and  of  attracting 
the  magnet  depend  solely  on  the  preponderance  of  iron  over  the  manganese  ; 
and  sometimes  the  quantity  of  manganese  is  very  considerably  greater  than 
that  of  the  iron,  without  any  difference  in  exterior  character.  To  change, 
torture,  or  reject  a  system  for  such  a  trifling  and  merely  apparent  anomaly, 
would  betray  more  ignorance  of  the  diversity  of  nature  than  scientific  ex. 
periencef  to  attempt  to  modulate  an  otherwise  complete  system  to  such 
things,  would  be  to  pay  more  attention  to  exceptions  than  to  rules,  and 
evince  nothing  but  tne  foppery  of  minuteness,  which  never  can  exist  in 
minds  expanded  by  true  science.  Mr.  Chenevtx's  chemical  explanation , 
indeed,  of  this  phenomenon  is  perfectly  sufficient,  and  more  satisfactory 
than  M.  Brogniart's  scheme  of  minute  division,  which  may  be  sometimes 
very  right  and  sometimes  very  wrong.  His  epithet  bntmuante,  or  brown- 
ing, adopted  from  the  Germans,  is  equally  ts  applicable  to  his  sparry  iron 
as  to  this  carbonated  lime ;  that  of  HaOy,  although  long,  is  correct  and  in- 
telligible,— ferro-manganesiferous  carbonated  lime.— Taj  mi. 
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work  was  finished,  that  of  nature  was  not ;  and  it  may  still 
present  some  specimen  which  shall  reveal  its  secret.  If 
we  find  that  carbonated  lime  may  be  divided  more  than 
once,  it  thence  results  only  that  we  have  taken  for  an  inte- 
gral molecule  that  which  we  have  been  able  to  observe,  but 
not  that  which  really  exists;  precisely  as  chemistry  declared 
that  the  emerald  was  composed  of  silica,  alumine,  iron  and 
lime,  until  it  was  discovered  that  what  was  considered  only 
*8  alumine  contained  also  glucine,  and  that  the  iron  was 
combined  with  chromium.  But  for  this  chemistry  did 
not  lose  its  importance.  The  integral  molecule  likewise 
may  be  found  different  from  what  has  been  believed,  if  what 
I  have  here  observed  should  prove  true;  yet  the  general 
system  of  the  molecule  is  unshaken. 

A  recent  analysis,  however,  appears  to  have  excited  much 
interest  in  this  point.  Some  of  this  pretended  ferriferous 
carbonated  lime  has  been  found,  in  which  there  exists 
scarcely  a  trace  of  lime*.  I  readily  believe  it,  but  shall 
not  for  that  renounce  the  method.  In  M.  Hauy's  col- 
lection there  is  a  mineral  which  at  one  end  is  ferriferous 
carbonated  lime,  excessively  yellow,  containing  iron, 
striated  and  dividing  in  rhombs.  In  extending  from  this 
end  the  colour  fades,  and  the  other  characters  which  distin- 
guish the  common  from  the  ferriferous  carbonated  lime 
become  weaker  till  they  finally  disappear.     Whoever  cx- 

•  The  Werneriana,  however,  cannot  consistently  avail  themselves  of  this 
defect,  as  the  mineral  still  retains  the  same  external  characters ;  it  is  the 
chemists  onl  v  who  are  entitled  or  qualified  to  decide  on  it,  and  they  will  not 
be  very  precipitate  in  pronouncing  a  sentence,  since  Mr.  Davy  has  proved 
that  even  one  per  cent,  of  oxygen  can  produce  effects  on  the  external 
character  of  substances,  which  would  serve  the  Wernerians  not  merely  for  a 
specific  but  even  a  generic  difference.  Should  they  object  to  the  introduction 
of  lime  ii|  the  name  of  this  mineral,  they  must  recollect  their  own  kolzitd*, 
woodttone,  or  petrified  wood,  which  they  have  thus  denominated,  and 
made  a  particular  species  in  flint  genus,  although  they  will  not  pretend  that 
it  contains  any  vegetable  or  woody  matter;  only  that,  Jike  the  mineral 
under  consideration,  it  owes  its  form  to  that  substance.  Mr.  Jameson, 
indeed,  makes  an  apology  for  considering  a  petrification  (not  petrefocrioa,  as 
he  erroneously  writes  it,  and  which  the  learned  Dr.  Kidd  applies  to  wcruu 
fe/u»»«),  •«  «  particular  fossil  species,*  by  alleging  u  that  woodstoae 
differing  in  its  external  characters  from  all  other  fosJIs,  the  justness  of  the 
Weroenan  method  is  evident."  Upon  this  principle  he  should  hare  divided 
his  species,  as  the  colours,  and  even  specific  gravity  of  petrified  oak.  aih,  ice. 
are  very  different.  He  adds,  that  M  it  receives  a  good  polish,  and  serves  for 
the  same  purposes  as  agate.'*  I  have  examined  many  specimens  of  petrified 
wood  in  various  countries,  but  have  never  been  so  fortunate  as  to  find  any 
that  could  be  substituted  fur  agate,  or  was  susceptible  of  a  polish  even  eqaal 
to  coarse  marble  Surely  the  professor  cannot  have  noticed  such  characters 
merely  to  make  Werner  s  fine  chemical  theory  of  the  solution  and  infiltra- 
tion of  agate  less  fanciful,  or  give  an  example  of  transition  from  wood  to 
"  petrifaction  agate,  which  is  icwrf  penetrated  with  several  of  the  fossil* 
that  constitute  agate  I  **— Tkans. 
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we  can  safely  say  that  no  combination  has  taken  place  between 
these  two  substances,  whatever  may  be  the  difficulty  ex* 
perienced  in  separating  them.  If,  on  the  contrary,  these 
two  molecules  lose  the  form  peculiar  to  them,  as  tartrate  of 
potash  and  tartaric  acid,  to  effect  another  conjointly,  we 
should  conclude  that  they  have  combined  to  form  but  one. 
By  afterwards  adding  some  soda  as  a  neutralizes  we  may 
learn  the  true  state  ot  these  principles,  with  respect  to  each 
other,  in  consulting  crVstallotomy  to  know  if  molecules 
of  tartrate  of  potash  and  also  those  of  tartrate  of  soda 
are  found,  or  molecules  of  another  form,  which  will  be 
that  of  a  tartrate  with  a  double  base. 

The  great  quantity  of  foreign  matter  which  has  been 
found  interposed  between  the  physical  molecules,  without 
effecting  any  change  in  their  form,  has  shaken  the  faith 
of  many  persons.  The  gres  (sandstone)  of  Fontain- 
bleau  (quartziferous  carbonated  lime,  Haiiy),  in  which  the 
law  is  the  same  as  in  the  pure  calcareous  spar  which 
sometimes  accompanies  it,  is  an  example.  But  the 
degree  of  tendency  to  a  regular  form  may  be  much  greater 
in  one  mineral  than  in  another,  and  surmount  all  the 
obstacles  which  tfie  mixture  of  heterogeneous  species 
could  oppose  to  it.  This  is  what  we  sec  in  our  labo- 
ratories; it  is  what  the  gres  of  Fontainbleau  shows  us 
in  that  of  nature.  The  power  of  becoming  symmetrical 
may  vary  in  crystallizable  substances,  like  the  capacity  of 
saturation  in  salifiable  bases. 

As  to  the  octaedron  considered  as  a  primitive  form,  it 
has  been  observed  that  sections  by  planes  parallel  to  its 
faces,  divide  it  again  into  eight  tetraedrons  and  six  oc- 
taedron s,  and  this  in  succession  to  the  ultimate  point ; 
so  that,  to  maintain  the  unity  of  the.  integral  molecule, 
we  must  suppress  in  the  mind  one  of  these  two  figures. 
In  order  to  adhere  to  the  most  simple,  as  that  which 
appears  to  have  the  most  just  title  to  a  place  in  nature,  the 
preference  has  been  given  to  the  tetraedron,  in  supposing 
that  between  the  molecules  there  are  empty  octaedraJ  spaces* 
Geometry  has  found  that  this  hypothesis  embraces  one 
third  of  the  quantity  of  matter  in  a  mineral  which  has 
this  primitive  figure,  and  that  the  two  other  thirds  are 
empty.  But  this  takes  place  precisely  in  the  species  of  the 
calcareous  genus  which  has  the  greatest  specific  gravity, 
while  nothing  is  said  of  the  vacuums  in  the  other  species. 
Here,  it  is  said,  there  is  a  contradiction. 

If  we  were  still  ignorant  of  all  that  we  have  learned 
respecting  the  density  of  bodies,  this  objection  would  be 
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milting  in  the  molecule  of  filiated  lime  the  necessary  den- 
sity to  obviate  this  objection,  we  do  not  commit  any  indis- 
cretion. 

Now  let  us  take  the  contrary  hypothesis,  and  say  that 
the  molecules  of  all  bodies  have  the  same  density,  so  that 
the  variation  of  specific  gravity  in  them  all  depends  solely 
on  the  vacuums  which  exist  between  them.  If  in  any 
body  whatever  the  quantity  of  vacuum  be  zero,  we  have 
an  absolute  plenum ;  and  the  heaviest  body  which  we 
know  should  be  that  which  would  present  us  with  this 
state  of  things.  Platina  furnishes  us  with  an  example, 
while  this  collection  of  hypotheses  contains  the  fact  most 
favourable  to  the  objection. 

Chabaneau  has  found  the  specific  gravity  of  platina  to 
be  3*400,  others  9*300,  some  3*200,  and  I  have  observed 
it  beyond  3*1  ;  that  of  filiated  lime  is  3*191*  Let  us, 
simplify  the  expression  of  these  relative  weights,  and  we 
shall  have,  in  an  equal  volume,  the  quantity  of  matter  in 
platina,  in  fluated  lime,  and  in  water  : :  1  :  <f  :  iV*  There  is 
then  <f  of  vacuum  in  fluated  lime,  or  44,  while  the  hypo* 
thesis  of  M.  Hauy  notices  only  -^f.  There  remain,  then, 
•fr  more  than  are  wanting  to  combat  the  objection.  There 
are  also  necessarily  vacuums  in  other 'calcareous  species.  In 
taking  platina,  as  above,  for  an  example  of  an  absolute 
plenum,  we  shall  have,  according  to  the  data  which  the 
specific  gravity  of  this  body  furnishes,  |ff  of  vacuum  in 
carbonated  lime ;  -ff*  in  phosphated  as  well  as  in  fluated, 
and  +f}-  in  sulphated  lime.  The  hypothesis  of  M.  Hauy, 
instead  of  being  incompatible  with  what  observation 
teacherrespecting  the  density  of  fluated  lime,  is  not  suffi- 
cient to  account  tor  its  lightness ;  and  the  y^  of  which  it 
takes  no  notice,  as  welt  as  the  vacuums  in  other  species 
which  are  passed  over  in  silence,  are  so  many  particular 
cases  of  a  verity  demonstrated  in  physics :  its  great  noto- 
riety doubtless  made  M.  Hauy  believe  that  it  was  unneces- 
sary to  anticipate  this  objection  by  answering  it  at  first. 
Instead,  therefore,  of  accusing  him  of  having  carried  off 
too  much  matter  from  fluated  lime  as  a  mineralogist,  we 
should  rather  consult  him  as  an  examiner  of  nature  (physi- 
cien)9  on  the  fate  of  nearly  -J-g-  of  which  he  is  silent.  It  is 
difficult  to  conceive  how  auy  one  could  permit  himself  to 
make  such  objections,  especially  when  we  consider  the 
source  whence  they  sprung. 

The  divisibility  of  carbonated  lime  before  mentioned,  by 
tupersections  which  yield  molecules  of  two  different 
forms,  and  also  what  we  have  just  observed  respecting  the 

8  B  2  octaedron 


388  Reflections  on  1 

octaedron  as  a  primiti 
reflections  which  I  sha 
their  importance,  and 
give  them  due  illustri 
merit  being  treated  sen 
possible  that  there  had 
cole  in  all  nature,  and 
In  the  octaedron  the  e: 
since  it  results  from  s< 
the  octaedron.  It  al» 
other  figures,  from  su 
the  diagonals  of  all  tl 
triangular  prism  Hkcwii 
by  supersections  in  the 
lateral  faces.  As  we 
between  the  molecules 
interstices  are  those  po 
Other  figure  (except  *  t 
would   have  disappear! 


these  interstices, 


COI1JO 


number  of  the  propc: 
duce  all  the  diversities 
in  nature;  and  when 
cannot  be  inclosed  by  I 
the  letraedron  that  n 
presses  on  all  her  work: 

"  All  the  molecules 
celebrated  German,  in 
ivory  he  produced  all  t 
English  and  the  Frcncl 
added.  "  From  reas. 
bility  that  nature  woiib 
solid  rather  than  to  an 
thins;  otherwise  bcin 
number  of  planes  wh 
sphere  and  ihu  letraedi 

Besides  it*  bcin  a  hit' 
of  the  integral  molccul 
who  reproach  it  with  t 
of  the  cleavage  in  ma 
them,  kc,     Wc  shoul 


liihty  tit"  [he  jjcncral  principfi 


Reflections  en  some  Mbteralogical  Systems.        389 

telescope,  nor  the  chronometer,  for  they  also  are  very  dif- 
ficult to  execute.  Let  us  content  ourselves  with  dress* 
ing,  sleeping,  and  eating,  convinced  that  without  the  pen- 
dulum and  the  'telescope  the  stars  will  continue  their 
course,  and  bring  back  the  hours  of  sleep  and  rtie  restora- 
tion of  our  powers. 

The  last  objection  to  which  I  shall  pay  any  attention  is 
that  which  says,  briefly,  "  We  must  abandon  the  system  of 
M.  Haiiy  for  that  of  the  external  characters,  as  the  inte- 
gral molecule  cannot  be  observed  in  all  minerals."  One  of 
the  great  advantages  of  the  system  of  M.  Haiiy,  one  of 
its  principal  beauties,  is  to  follow  nature,  and  to  speak  as  she 
does.  Where  she  has  finished  her  work  in  the  highest 
manner  of  which  it  is  susceptible,  M.  Haiiy  does  the 
same;  and  if  she  produces  a  mineral  endowed  with  all  the 
characters  which,  according  to  us,  compose  the  most  per- 
fect state,  it  is  classed  and  defined  as  such.  If  she  haj 
been  sometimes  less  rigorous  in  impressing  her  mark  of 
perfection,  the  system  follows  the  same  course ;  while  the 
method  of  external  characters  renders  Equally  the  honours 
of  rigorous  classification  to  sapphire  and  to  the  alumina  of 
Halle.  To  say  that  we  should  make  no  use  of  an  excellent 
system  because  cases  occur  where  it  is  unavailable,  is  to  say 
to  a  patient,  Lie  not  on  a  feather  bed ;  for,  if  you  are  de- 
prived, of  it,  you  will  be  reduced  to  the  necessity  of  sleep- 
ing on  a  board.  It  is  to  tell  a  man  in  health  not  to  take 
nourishment,  for  if  the  provisions  become  deficient  he 
could  no  longer  eat. 

WERNBRIAN   TRANSITION   OR  PASSAGE. 

Before  terminating  these  considerations  on  the  species, 
there  is  a  mineralogical  being  of  which  it  is  necessary 
to  sav  a  few  words.  It  is  a  being  which  is  neither  of  this 
nor  that  species,  but  belongs  to  all.  It  is  not  sapphire,  for 
instance,  out  it  resembles  it;  it  is  not  ruby,  but  it  would 
be  perhaps  if  it  were  not  something  else.  It  is  so  consti- 
tuted that,  with  a  real  and  material  existence,  it  lives  by 
borrowing,  as  to  its  modifications,  and  puts  on  the  cha- 
racters of  others.  It  is  a  hermaphrodite  mineral ;  an  infant 
with  two  fathers  that  both  disown  it ;  that  the  other  king- 
doms of  nature  reject  as  a  monster ;  but  that  mild  and 
easy  mineralogy  has  received  into  its  bosom,  and  called  it 
passage. 

There  are  two  manners  of  conceiving  the  existence  of 
this  interesting  refuse  of  the  organised  kingdoms. 

Let  us  first  suppose  a  mineral  less  hard,  less  brilliant,  less 
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it  is  Nature  which  resumes  her  rights,  and  puts  a  limit 
to  a  race  of  monsters. 

The  other  circumstance  which  gave  birth  to  the  brilliant 
idea  of  passage,  is  that  which  takes  place  when  a  mineral 
is  an  aggregate  of  two  simple  species :  such  are  the  helio- 
trope, composed  of  quartz  and  green  earth;  and  prase,  com- 
Esed  of  quartz  and  green  schorl  (rayonnante)  [actinolite  of 
rwan  and  Jameson;  amphibole*  actiuote  of  Hauy  and 
Brogniart].  It  is  at  first  a  very  great  and  irreparable  error 
to  consider  mixtures  as  species,  the  essence  of  which  it 
simplicity* 

(To  be  continued] 
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JL  he  Philosophical  Transactions  for  the  Year  18  W),  Part  II, 
has  just  maae  its  appearance.  Its  contents*  are:— Sup- 
plement to  the  First  and  Second  Part  of  the  Paper  of  Ex- 
periments for  investigating  the  Cause  of  Coloured  Con- 
centric Rings  between  Object  Glasses,  and  other  Appearances 
of  a  similar  Nature.  By  William  Herschel,  LL.D.F.R.S.— 
On  the  Parts  of  Trees  primarily  impaired  by  Age.  In  a 
Letter  from  T.  A.  Knight,  Eso.  F.R.S.  to  the  Rt.  Hon.  Sir 
Joseph  Banks,  Bart.  K.B.  P.R.S.— On  the  Gizzards  of 
Grazing  Birds.  By  Everard  Home,  Esq.  F.R.S.— Obser- 
vations on  atmospherical  Refraction  as  it  affects  astrono- 
mical Observations ;  in  a  Letter  from  S.  Groombridge,  Esq. 
to  the  Rev.  Nevil  Maskelyne,  D.D.  F.R.S.  Astronomer 

*  The  onion  of  amphibole  (hornblende)  with  acttnote  (actynolite)  it 
another  fact  highly  honourable  to  the  study  of  crystallography.  Hafiy  an- 
nounced hit  opinion  of  their  identity,  wnich  wai  fully  confirmed  by  BsT. 
Laugier's  analysis  in  the  An.  fHisL  Nat.  vol.  t.  p.  73. 

•  Amphibole  contmtu  Acttnote 

Silica 4*08 50-00 

Oxide  of  iron 2*69 MOO 

Magnesia  1O90 19*25 

Lime 980 9*75  * 

Alumina 7*69 0*75 

Oxide  of  manganese 1  15 0*50 

f    Chromium 0*00 SOO 

Potash 000 O50 

Water  and  lost 5  75 5-25 

lOfrOO  100-00 
The  object  of  this  analysts  being  to  compare  the  nature  and  proportions 
#f  the  cootciment  principles  of  amphibole  and  actinoce,  between  which  cry- 
stallography had  found  a  perfect  analogy,  the  comparative  result  was  such, 
that  it  appeared  necessary  to  blend  them  together  under  the  same  species  of 
mineral,  the  latter  presenting  only  tome  new  .varieties  of  colour  of  the  for- 
.— Trans. 

2  B  4  Royal. 
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view  to  illustrate  the  nature,  properties,  and  combinations 
of  oxymuriatic  gas,  and  its  relations  to  inflammable  bodies, 
as  compared  with  those  of  oxygen.  He  also  offers  some 
general  views  and  conclusions  concerning  the  chemical 
powers  of  different  specie^  of  matter,  and  the  proportions  in 
which  they  combine.  And  lastly,  he  concludes  his  paper 
by  some  observations  on  the  impropriety  of  the  present 
nomenclature,  in  reference  to  the  oxymuriatic  gas  and  its 
combinations ;  and  proposes  some  concise  modes  of  di- 
stinguishing these  novel  bodies. 

Mr.  Davy  made  some  previous  experiments  on  the  com- 
binations of  potassium  and  sodium  with  oxygen  ;  and  of 
potash  and  soda  with  water,  from  which  he  concludes  that 
those  metals  when  burnt  in  oxygen  gas  are  at  their  highest 
state  of  oxygenation — and  at  their  lowest,  when  in  the  state 
of  potash  aud  soda.  He  also  found  that  ignited  potash 
contains  about  16  per  cent,  of  water,  and  ignited  soda  28*9 
per  cent. 

The  spontaneous  inflammation  of  the  metals  of  the  fixed 
alkalies  in  oxymuriatic  gas,  affords  a  proof  of  the  intensity 
of  their  attractions.  In  these  operations,  no  water  is  se- 
parated, but  mere  binary  combinations  formed ;  the  same 
as  those  produced  by  igniting  muriate  of  potash  and  soda. 
Similar  compounds  are  formed  when  dry  potash  and  soda 
are  heated  in  oxymuriatic  gas,  and  oxygen  is  evolved. 

Mr.  Davy  mentions  a  simple  mode  by  which  pure  sodium 
may  be  obtained.  It  is  by  mixing  common  salt  which  has 
been  ignited  to  redness,  with  potassium,  and  exposing  the 
whole  to  a  red  heat  in  a  glass  tube  or  retort ;  for  every  two 
parts  of  potassium  employed,  one  part  of  sodium  is  obtained. 

As  the  muriates  of  lime,  barytes  and  strontites  remain 
unaltered  by  any  simple  attractions,  even  at  a  white  heat, 
Mr.  Davy  conceived  that  these  compounds  consist  merely 
of  the  metallic  bases  of  the  earths  in  union  with  oxymu- 
riatic gas,  and  the  experiments  he  has  made  confirm  this 
conclusion.  Thus  when  lime,  barytes,  Sec.  were  heated  in 
oxymuriatic  gas,  oxygen  was  expelled,  and  substances  ex- 
actly similar  to  the  dry  muriates  were  formed. 

In  operating  on  the  metals,  Mr.  Davy  employed  green 
glass  retorts  holdiug  from  three  to  six  cubical  inches  of  gas, 
they  were  furnished  with  stop-cocks.  The  metal  was  first 
introduced  into  the  retort,  it  was  then  exhausted  and  filled 
with  oxymuriatic  gas,  the  beat  of  a  spirit  lamp  was  em- 
ployed in  the  processes.  The  products  from  arsenic,  anti- 
mony, and  bismuth,  were  the  butters  of  arsenic,  antimony^ 
a&d  bismuth ;  and  on  the  addition  of  water,  the  white  oxides 
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The  difficulty  which  has  attended  the  opening  and  closing 
valve*  of  sufficient  water-way,  having  presented  great  ob- 
stacles to  a  regularity  of  movement, — this  objection  is 
surmounted  in  this  instance  by  the  invention  of  a  new 
valve,  which  admits  apertures  of  large  size,  and  is  opened 
and  closed  with  any  required  velocity,  and  is  applicable  to 
the  passage  either  of  water  or  steam. 

To  Mr.  Tilloch. 

Sir,— Ip  you  will  pleaft  to  communicate  the  following 
fact  through  the  medium  of  your  very  intelligent  Magazine, 
some  of  your  readers  will  probably  favour  the  public  with 
their  opinions  upon  the  subject. 

On  my  passage  from  Rio  de  Janiero  to  this  place,  on 
board  the  ship  Favorite,  Cant.  Atkinson,  on  July  the  Wth, 
being  in  latitude  31°  5&  ana  longitude  per  account  39°  30/, 
at  six' A.  M.,  when  below,  felt  a  very  singular  sensation 
which  lasted  near  a  minute.    All  below  ran  upon  deck, 
feeling  the  ship  shake  as  if  she  was  passing  over  a  wreck, 
rubbing  very  hard ;  or  as  if  some  very  heavy  body  was 
rolled  from  one  end  of  the  ship  to  the  other.    To  the  officer 
and  people  on  deck  the  sensation  was  as  if  the  ship  was 
going  over  a  bar,  touching,  but  not  stopping ;  this  lasted 
nearly  the  space  of  a  minute*   Some  ran  for  the  lead,  which 
was  hove  in  the  shortest  time  possible, — no  bottom  :  others 
sounded  the  pump, — no  difference;— each  looked  astonished 
and  panic-struck.     The  sea  was  smooth,  a  gentle  breeze 
westerly,  all  sail  set ;  the  ship  was  loaded  with  coffee.     At 
about  seven  A.  M.,  an  hour  after,  the  same  sensation  was 
felt,  less  sensible  and  of  shorter  duration. — Could  it  arise 
from  electricity  ? 

Any  of  vour  readers  favouring  the  public   with  their 
opinion,  will  much  oblige 

Your  humble  servant, 

A  Passenger. 

METEOR  SEEK  IN  HOLLAND. 

Wall  (on  ihe  Mew*},  Sept.  22. 

On  the  19th  of  this  month,  between  the  hours  of  five  and 
six  in  the  evening,  a  luminous  meteor  appeared  to  the 
south,  and  about  the  distance  of  a  quarter  of  a  league  from 
the  small  commune  of  Brezeau :  persons  who  attentively 
examined  it  assert  that  it  was  nearly  a  quarter  of  an  hour 
hi  collecting  floating  over  the  place  where  it  was  first  seen ; 
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"  •  To  Mr.  Tdloch. 

Sib,— Should  the  following  idea  be  considered  by  you 
at  an  improvement  in  writing  and  printing  numbers  con- 
sisting of  many  digits,  its  insertion  in  your  publication  will 
confer  an  honour  on,  Sir, 

Your  very  humble  servant, 

Spitalfclds,  19th  Nov.  1810.  A  RkI  RTALP. 

When  a  number  such  as  69,470,600,07 8, 4 06,300,09 7 
presents  itself,  though  pointed  in  periods  of  three  figures,  ( 
the  manner  of  expressing  it  in  words  doe*  not  immediately 
occur  to  the  mind.  The  mode  I  would  beg  leave  to  offer 
as  an  improvement  is,  besides  pointing  it  in  periods  of 
three  figures,  to  place  one  accent  over  the  seventh  figure, 
or  millions;  two  accents  over  the  13th  figure,  or  billions  ; 
and  so  on,  increasing  the  accents  at  every  myriad,  thus  :— 

69,470,600,078,406,300,097, — by  which  we  can  perceive 
at  once  that  the  two  first  figures  denote  trillions,  without 
the  usual  mode  of  reckoning  according  to  the  Numeration 
Table,  

BARTHQUAKR. 

Extract  of  a  letter,  dated  St.  Michael  (Azores),  August 
94. — "  One  of  those  dreadful  phxnomena  never  witnessed 
in  your  country   has  plunged  many  here  in  unspeakable 
wretchedness  and  affliction,  and  continues  to  occasion  great 
terror  to  all  the  inhabitants  of  this  island.     On  the  1 1th  of 
August,  at  ten  P.  M.  slight  shocks  of  an  earthquake  were 
felt  at  intervals  of  a  few  minutes  for  four  hours.    During 
this  time  the  inhabitants,  under  the  influence  of  alarm  for 
their  personal  safety  as  well  as  property,  were  running  to 
and  fro  in  the  greatest  distress.     Between  two  and  three  a 
dreadful  rocking  was  experienced  throughout  the  whole 
island ;  several  bouses,  unable  to  resist  its  violence,  were 
thrown  down,  and  many  others  were  greatly  damaged ; 
and  such  persons  as  sought  safety  in  the  open  air  were 
dashed  to  the  ground.    Hitherto  che  calamity  had  been 
confined  in  its  effects,  and  though  great  injury  had  been 
sustained,  we  had  to  congratulate  ourselves  on  the  loss  of 
few  lives  ;  but  we  were  yet  to  witness  a  most  dreadful  spec- 
tacle.   On  the  12th  at  mid-day,  a  hollow-rumbling  sound 
was  heard,  the  clouds  gathered,  and  the  wind  was  hushed 
into  silence;  the  rocking  returned,  and  in  a  few  minutes 
after  the  village  of  Gozas,  situated  on  a  plain,  comprising 
88  houses,  was  swallowed  up,  and  in  the  snot  where  it  stood 
a  lake  of  boiling  water  gushed  forth.     Many  of  the  un- 
fortunate inhabitants,  who  had  previously  retired  to  the 
f  levated  ground,  beheld  the  sight  with  a  degree  of  horror 

and 


398         Society  for  Re 

and  amazement  whicl 
whole  properly  swept 
place  where  their  one 
orchards  stood,  nough; 
water !  About  thirty- 
lost  their  lives  by  this 
tie  and  property  to  a  ■ 
great  degree  of  alarm  ci 
as  on  the  east  side  an 
bling  the  crater  of  a  v< 
casionally  burst  lhrou| 
companiwl  by  any  ejee 

On  Wednesday,  Ocl 
of  Widows  and  Orpba 
its  Vicinity,  held  thei 
usual  Place  of  Meetii 
llolborn  ;  at  which  tii 
and  Directors  took  pi; 
rangements  made  for  tl 

His  Royal  H 

Ja. 

Vl( 

Sir  F.  Milman,  Bart.  I 
Dr,  Gartbshore  £ 

Dr.  [..  ttson)  :\ 

Dr.  Blane  S 

Dr.  Dciiman,   ] 


Dr.  Temple        ■  Dr. 

Dr.  Stone  Dr. 

Dr.  Frarnptun  Dr. 

Mr.  Ed.  Brownu  Mr. 

Mr.  Maihias  Mr. 

Mr.  Milward  Mr. 


Mr.  Field 
Mr.  Upton 


Right  Hon.  Marquis  T« 


List  of  Patents  for  new  Inventions.  399 

Right  Hon.  Sir  J.Banks,  Bait.  K.B.  President  of  the  Royal 

Society  ; 

Isaac  Hawkins  Browne,  Esq.  M.P.  F.R.S. 

James  Ware,  Esq. 

SECRETARY,  \ 

Mr.  William  Chamberlaine. 

SOLICITOR, 

Okey  Bel  four,  Esq. 

COLLECTOR, 

Mr.  George  Hunt,  No.  «,  Cock- Court,  Ludgate  Hill. 

BANKERS, 

Messrs.  Vere  and  Co.,  No.  77,  Lombard -Street. 

HONORARY  MEMBERS, 

Right  Honourable  Marquis  Townshend, 
Right  Honourable  Sir  J.  Banks,  Bart.  K.B. 
Jsaac  Hawkins  Browne,  Esq.  M.P. 

Jame  Vere,  Esq.  William  Morgan,  Esq. 

Sir  William  Watson  Charles  Chevalier,  Esq. 

Okey  Belfour,  Esq.  Sir  Frederick  Baker,  Bart. 

LIST  OF  PATENTS   FOR   NEW    INVENTIONS. 

To  Edmund  Griffith,  of  the  city  of  Bristol,  Esq.  for  cer- 
tain improvements  ~in  the  manufacture  of  soap  for  the 
purpose  of  washing  with  sea- water,  with  bard  water,  and 
with  other  waters. — Oct.  8,  1810. 

To  Richard  Woodman,  of  Hammersmith,  in  the  county 
of  Middlesex,  boot-  and  shoe-maker,  for  his  method  of 
manufacturing  all  kinds  of  boots,  shoes,  and  other  articles. 
—Oct.  8. 

To  Edward  Manley,  of  Uficulme,  in  the  county  of  Devon, 
clerk,  for  his  apparatus  for  writing.— Oct.  8. 

To  John  Fraser,  collector  of  natural  history,  now  of 
Sloane  Souare,  in  the  county  of  Middlesex,  for  his  dis- 
covery ot  certain  vegetables,  and  a  way  of  preparing  the 
same,  so  as  they  may  be  usefully  applied  in  the  manufac- 
turing of  hats  and  bonnets,  chair-bottoms,  and  baskets,  and 
for  other  articles  or  purposes.— Oct.  15. 

To  John  Wheatiey,  of  Greenwich,  in  the  county  of 
Kent,  coach-builder,  for  his  improved  axle-tree  for  wheels 
of  carriages,  and  also  improved  wrought-  or  cast-iron  boxes 
and  cast-iron  stocks  to  receive  the  spokes  of  the  wheels.— 
Oct.  13. 

To  Thomas  Mann,  of  Bradford,  in  the  county  of  York, 
stuff-merchant,  for  certain  improvements  in  the  construction 
of  artificial  legs.— Oct.  31. 

METEORO- 
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eQ£  Theoretical  Suggestions Ji>r  tlit  Improvement 

present  instruments  of  surgery.  They  should  likewise  ob- 
serve, with  a  professional  eye,  the  various  mechanical  im- 
provements which  are  daily  taking  place.  Might  not  the 
circular  saw  he  introduced  in  some  operations?  Small  cir- 
cular saws,  cutters,  or  wheels  with  toothed  edges  of  dif- 
ferent sizes  and  thickness,  might  perhaps  be  used  with  ef- 
fect in  insulating  and  removing  the  depressed  angular  pieces 
of  bone  which  occur  in  fractures  of  the  skull.  When  the 
trephine  is  inadmissible,  a  circular  cutter  applied  to  the 
edge  of  the  fracture,  might,  it'  user!  with  proper  precaution, 
cut  away  the  hone  with  (safety,  and  make  a  space  sufficient 
to  admit  the  elevator.  Such  a  cutler  might  he  turned  by 
the  hand,  as  great  velocity  would  be  dangerous.  A  method 
could  easily  be  contrived  to  apply  such  an  instrument  with 
the  requisite  steadiness  to  the  part. 

4lh.  The  centre  point  of  the  trephine  necessarily  protrudes 
beyond  its  teeth;  in  consequence  of  which,  when  the  inex- 
perienced operator  neglects  too  long  to  remove  it,  the  most 
serious  effects  are  sure  to  follow.  Might  not  this  be  easily 
prevented  by  having  a  shoulder,  as  mechanics  term  it,  to 
surround  the  point,  just  so  far  down  from  the  extremity  of 
the  point,  as  to  permit  the  saw  to  fix  itself,  and  no  more? 

5th.  Would  not  a  contrivance  be  useful,  in  trepanning 
the  skull,  to  fix  the  head  in  the  most  favourable  posture? 

6th.  The  best  shape  for  the  points  of  one  description  of 
piercing  instruments  has,  I  think,  never  yet  been  exactly 
ascertained;  and  it  is  certainly  a  quest  ion  of  considerable 
importance.  I  mean  those  piercing  instruments,  where 
breadth  of  instrument  is  requisite  immediately  on  insertion; 
for,  as  to  common  needles,  and  other  small  instrument? 
merely  for  piercing,  it  is  evident  the  more  acute  we  make 
their  points,  the  better.  In  some  instruments,  however, 
where  a  point  is  merely  necessary  for  their  insertion,  when 
that  point  is  much  prolonged  beyond  the  efficient  part  of  the 
instrument,  it  becomes  injurious :  What  point  will  suit  such 
an  instrument  best?  Is  it  well  ascertained  that  the  drill  or 
shear  point  is  the  most  advantageous  i  If  the  point  formed 
an  acute  angle,  sloped  to  one  side,  would  it  not  answer  as 
well?  What  is  the  proper  angle  for  siich  a  point?  Me- 
chanics pierce  brass',  copper,  and  steel  with  drills  of  different 
shapes:  May  not  there  be  an  appropriate  point  for  piercing 
animal  membranes?  The  French  discovered  by  experi- 
ments (fatal  experiments !)  that  the  descending  blade  of  the 
guillotine  cut  best  when  sloped  to  a  certain  angle.  How- 
ever confident  we  may  be  in  our  opinion,  to  experiment 
we  should  always  have  recourse,  when  possible;  and  in  sa- 
tisfying 
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tisfying  our  present  doubts,  it  is  very  possible.  An  appa- 
ratus might  easily  be  contrived  for  the  purpose.  All  that 
is  requisite  is,  a  piece  of  brass,  about  four  inches  long  and 
two  inches  square,  supported  by  two  or  more  feet,  and  per- 
forated longitudinally,  to  admit  a  thick  steel  pin,  which 
pin  is  to  be  fitted  to  the  perforation  in  the  brass,  so  as  to 
move  very  freely,  and  to  exceed  the  brass  about  two  inches 
or  more  in  length.  On  the  upper  end  of  this  pin,  I  would 
have  a  small  flat  piece  of  brass  fixed,  capable  of  holding 
weights;  and  in  the  lower  end,  a  hole  made,  into  which  the 
different  shaped  points  on  which  we  are  desirous  to  make 
experiments  are  to  be  fixed,  similarlv  to  the  shifting  feet  of 
common  compasses.     Immediately  oelow  this  pin  I  would 

Elace  a  species  of  drum,  consisting  of  a  small  box,  with 
ladder  or  other  elastic  substance  stretched  over  it  to  imitate 
the  animal  tunics.  Now  it  is  evident,  that  by  placing  dif- 
ferent weights  on  the  upper  end  of  the  pin,  until  the  point 
we  are  experimenting  on  pierce  the  stretched  bladder,  we 
may  be  able  exactly  to  appreciate  the  comparative  advantage 
of  the  different  kinds  pi  point. 

7th.  The  operation  of  couching  frequently  fails,  from  the 
cataract  or  opake  crystalline  lens  being  of  a  soft  consistency ; 
which  the  couching  needle,  instead  of  depressing,  passes 
through  and  divides.  If  the  broad  part  which  is,  I  believe, 
frequently  used  in  depression,  were  made  concave  so  as  to 
fit  the  convex  edge  of  the  lens,  might  it  not  in  some  degree 
remedy  this  evil  ? 

8th.  Considering  that  the  majority  of  calculi  in  the  blad- 
der are  more  or  less  spherical,  it  appears  to  me  that  U\e 
forceps  now  used  in  lithotomy  is  not  of  the  most  advan- 
tageous construction.  By  each  side  of  the  beak  of  the 
usual  forceps  being  concave,  with  an  oval  hole  at  the  bot- 
tom of  the  concavity,  similar  to  the  forceps  once  used  in 
extracting  polypi,  the  edges  of  which  hole,  and  the  sides 
of  the  concavity,  might  have  teeth,  Would  it  not  be  more 
likely  to  lay  hold  of  even  an  irregularly  spherical  calculus 
than  the  forceps  at  present  used,  with  toothed  beaks  and 
flat  sides  ?  and  which  seems  better  contrived  for  crushing 
a  soft  calculus  to  pieces,  than  for  holding  it  fast  and  with- 
drawing it  whole. 

9th.  Grown  bold  by  practice,  I  shall  now  venture,  as  my 
last  suggestion,  to  propose  another  kind  of  forceps  for. ex- 
tracting the  stone.  Let  us  suppose  a  forceps  with  the  beaks 
formed  of  two  narrow  elliptical  rims,  jointed  so  as  in  some 
degree,  by  the  pressure  upon  a  calculus,  to  conform  them- 
selves to  its  size.    To  the  edges  of  these  rims  I  would  /at- 
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potassium*  about  40° 5  ;  and  from  an  experiment  which  I 
have  detailed  in  the  last  Bakerian  lecture,  on  the  combus- 
tion of  potassium  in  muriatic  acid  gas,  oxymuriatic  acid  will 
be  represented  by  32a9,  and  muriatic  acid  gas,  of  course, 
by  33*9 ;  and  this  estimation  agrees  with  the  specific  gravity 
of  oxymuriatic  acid  gas,  and  muriatic  acid  gas.  From  my 
experiments,  100  cubical  inches  of  oxymuriatic  acid  gas 
weigh,  the  reductions  being  made  for  the  mean  temperature 
and  pressure,  74*5  grains ;  whereas  by  estimation  they  should 
weigh  74*0.  Muriatic  acid  gas  I  find  weighs,  under  like 
circumstances,  in  the  quantity  of  100  cubic  inches,  39 
grains;  by  estimation  it  should  weigh  38*4  grains. 

It  is  easy  from  these  data,  knowing  the  composition,  of 
any  dry  muriate,  to  ascertain  the  quantity]  of  oxide  or  of 
acid  it  would  furnish  by  the  action  of  water,  and  consequently 
the  quantity  of  oxygen  with  which  the  inflammable  matter 
will  combinef. 

In  considering  the  dry  muriates,  as  compounds  of  oxy 
muriatic  acid  and  inflammable  bodies;  the  argument  that  I 
have  used  in  the  last  Bakerian  lecture,  to  show  that  potas- 
sium does  not  form  hydrate  of  potash  by  combustion,  is 
considerably  strengthened ;  for  from  the  quantity  of  oxy- 
muriatic acid  the  metal  requires  to  produce  a  muriate,  it 
seems  to  be  shown  that  it  is  the  simplest  knowrt  form  of  the 
alkaline  matter.  This  I  think  approaches  to  an  experi- 
mentum  crucis.     Potash  made  by  alcohol,  and  that  has 

*  Supposing  potash  to  contain  nearly  15*6  per  cent,  of  oxygen. 

f  I  have  stated  in  the  last  Bakerian  lecture,  that  during  the  decomposition 
of  the  amalgam  from  ammonia,  one  in  volume  of  hydrogen  to  two  of  am- 
monia  is  evolved:  it  is  remarkable,  that  whatever  theory  of  the  nature  of 
this  extraordinary  compound  be  adopted,  there  will  be  a  nappy  coincidence 
as  to  definite  proportions.    If  it  be  supposed  that  the  hydrogen  arises  from 
the  decomposition  of  water;  then  the  oxygen  that  must  oe  assumed  to  exist 
in  ammonia,  will  be  exactly  sufficient  to  neutralize  the  hydrogen,  in  an 
equal  volume  of  muriatic  acid;  or  if  it  be  said  that  ammonium  is  a  com- 
pound of  two  of  ammonia  and  one  of  hydrogen  in  volume,  then  equal  volumes 
•f  muriatic  acid  gas  and  ammonia  will  produce  the  same  compound  as  oxy* 
muriatic  acid  and  ammonium,  supposing  they  could  be  immediately  com- 
bined.   I  once  thought  that  the  phenomena  of  metallization  might  be  ex- 
plained according  to  a  modified  phlogistic  theory,  by  supposing  three  dif- 
ferent classes  of  metallic  bodies:  First,  The  metal  of  ammonia,  in  which 
hydrogen  was  so  loosely  combinned  as  to  be  separable  with  great  ease,  and 
which,  in  consequence  of  the  small  affinity  of  the  basis  for  water,  it  had  little 
tendency  to  combine  with  oxygen.    The  second,  the  metals  of  the  alkalies 
and  alkaline  earths,  in  which  the  hydrogen  was  more  firmly  combined,  but 
in  combustion,  forming  water  capable  of  being  separated  from  the  basis. 
And,  thirdly,  the  metals  of  the  earths  and  common  metals,  in  which  the 
hydrogen  was  more  intimately  combined}  producing  by  union  with  oxygen, 
water  not  separable  by  any  new  attractions.    The  phaenomena  of  the  action 
of  potassium  and  sodium  upon  muriatic  acid,  referred  to  in  the  text*  seem 
however  to  overturn  these  speculations  so  far  as  they  concern  the  metals 
,  from  the  fixed  alkalies. 
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As  iron  has  a  strong  affiuity  for  oxymuriatic  acid,  I  at- 
tempted to  procure  soda  by  passing  steam  over  a  mixture 
of  iron  filings,  and  muriate  of  soak  intensely  heated:  and 
in  this  way  I  succeeded  in  decomposing  some  of  the  salt: 
hydrogen  came  over:  a  little  hydrate  of  soda  was  formed; 
and  muriate  of  iron  was  produced. 

It  does  not  seem  improbable,  supposing  the  views  that 
have  beeen  developed  accurate,  that,  by  complex  affinities, 
even  potassium  and  sodium  in  their  metallic  form  may  be 
procured  from  their  oxymuriatic  combinations:  for  this 
purpose  the  oxymuriatic  acid  should  be  attracted  by  one 
substance,  and  the  alkaline  metals  by  another';  and  such 
bodies  should  be  selected  for  the  experiment,  as  would  pro- 
ouce  compounds  differing  considerably  in  degree  of  vola- 
tility. 

I  cannot  conclude  the  subject  of  the  application  of  these 
doctrines,  without  asking  permission  to  direct  the  attention 
of  the  Society  to  some  of  the  theoretical  relation!  of  the 
facts  noticed  in  the  preceding  pages. 

That  a  body  principally  composed  of  oxymuriatic  acid 
and  ammonia,  two  substances  which  have  been  generally 
conceived  incapable  of  existing  together,  should  be  so  dif- 
ficult of  decomposition,  at  to  be  scarcely  affected  by  any  of 
the  agents  of  chemistry,  is  a  phaeoomenon  of  a  perfectly 
new  kind*  Three  bodies,  twq  of  which  are  permanent 
gases,  and  the  other  qf  which  is  considerably  volatile,  form 
m  this  instance  a  substance  neither  fusible  nor  volatile,  at  a 
white  heat.  It  could  not  have  been  expected  that  ammonia 
would  remain  fixed  at  such  a  temperature  ;  but  that-  it 
should  remain  fixed  in  combination  with  oxymuriatic  acid, 
would  have  appeared  incredible,  according  to  all  the  existing 
analogies  of  chemistry.  The  experiments  on  which  these 
conclusions  are  founded,  are,  however,  uniform  in  their  re* 
suits:  and  it  is  easy  to  repeat  them.  They  seem  to  show, 
that  the  common  chemical  proposition,  that  complexity  of 
composition  is  uniformly  connected  with  facility  of  decom- 
position, is  not  well  founded.  The  compound  of  oxymu- 
riatic acid,  phosphorus,  and  ammonia,  resembles  an  oxide, 
such  as  si  lex,  or  thai  of  columbium  in  its  general  chemical 
characters,  and  is  as  refractory  when  treated  by  common 
re-agents  ;  and  except  by  the  effects  of  combustion,  or  the 
agency  of  iuMrd  potash,  its  nature  could  not  be  detected  by 
any  of  the  usual  methods  of  analyM*.  Is  it  not  likely,  rea- 
soning iron i  these  circumstances,  that  many  of  the  sub- 
stances, now  supposed  to  be  elementary,  may  be  reduced 
into  simpler  forms  of  matter  ?  and  that  an  intense  attrac- 
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that  by  employing  crystallized  native  sulphur,  which  had 
been  recently  sublimed  in  nitrogen,  I  should  avoid  the  pre- 
sence of  any  foreign  matter,  yet  I  am  inclined  to  believe 
that  this  is  not  the  case;  for  by  subliming  some  similar 
sulphur  in  nitrogen,  I  find  that  litmus  paper  placed  in  the 
upper  part  of  the  retort  is  slightly  reddened. 

When  potassium  is  made  to  unite  with  sulphur,  if  the 
retort  employed  is  not  lined  with  sulphur,  some  of  the  po- 
tassium is  destroyed  by  acting -upon  the  glass;  and  when 
large  quantities  of  sulphur  are  used,  it  is  very  difficult  to 
decompose  the  whole  of  the  sulphuret  of  potassium  by  an 
acid ;  sulphuretted  hydrogen  likewise  is  soluble  in  muriatic 
acid  :  and  this  circumstance  led  me  to  under-rate  the  quan- 
tity of  sulphuretted  hydrogen  given  off  in  experiments  of 
this  kind  *• 

In  acting  upon  sulphuretted  hydrogen  by  potassium  in  my 
early  experiments,  I  used  large  quantities  of  the  gas  and  of 
the  metal ;  and  in  these  cases  I  have  reason  to  believe  that 
the  violence  of  the  combustion  occasioned  the  decomposi- 
tion of  a  considerable  quantity  of  the  gas  ;  and,  in  conse- 
Suence,  led  mi  to  form  erroneous  conclusions  concerning 
ie  nature  of  this  curious  operation. 
In  all  late  experiments  in  which  sulphur  or  sulphuretted 
hydrogen  was  concerned,  I  have  used  muriatic  acid  satu<* 
rated  with  sulphuretted  hydrogen  over  mercury.  I  have 
employed  sulphur  distilled  from  iron  pyrites  in  vacuo,  which 
did  not  in  the  slightest  degree  affect  litmus  paper,  and  I 
have  combined  it  with  potassium  in  retorts  of  green-glass, 
or  plate-glass  lined  with  sulphur  and  filled  with  very  pure 
nitrogen  or  hydrogen.  In  making  potassium  act  upon  sul- 
phuretted hydrogen,  I  have  employed  the  gas  only  in  the 
auantities  of  from  one  to  three  cubical  inches,  and  have  made 
ie  combination  in  narrow  curved  tubes  of  green-glass  over 
dry  mercury.  With  all  these  precautions,  and  after  having 
made  a  great  number  of  experiments,  I  am  not  able  to  gain 
perfectly  uniform  results.  Yet  there  is  a  sufficient  corre- 
spondence between  them  to  enable  me  to  form  conclusions, 
which  I  may  venture  to  say  cannot  be  far  from  the  truth. 
When  one  grain  of  potassium,  which  would  give  by  the 

•  This  circumstance  hat  been  pointed  out  by  MM.  Gay  Lussac  and 
Thenard,  in  a  paper  printed  in  the  Journml  d§  Phytufme  for  December,  in 
which  these  gentlemen  endeavour  to  show  that,  whether  potassium  hat  been 
acted*  upon  by  large  or  small  quantities  of  sulphur,  and  under  all  circtfm- 
stances,  it  evolves  a  quantity  of  gas  exactly  equal  to  that  which  it  produces 
by  the  action  of  water.  I  have  oeen  able  to  gain  no  remits  so  precise  on 
this  subject.  I  have  in  another  place  (the  same  journal  in  which  their  me- 
moir has  appeared)  offered  some  observations  on  their  inquiries. 

action 
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action  of  water  about  one  cubical  inch  and  ,<j-  of  hydrogen  is 
made  to  act  upon  about  half  a  grain  of  sulphur,  sonic  sulphur 
sublimes  during  the  combination,  which  always  takes  place 
with  heat  and  fight,  and  from  -^  to  -^  of  a  cubical  inch  of 
sulphuretted  hydrogen  is  evolved.  The  compound  acted 
on  by  muriatic  acid,  saturated  with  sulphuretted  hydrogen, 
affords  from  A  to  H  "^  a  cubical  inch  of  pure  sulphuretted 
hydrogen. 

When  more  sulphur  is  used  so  as  to  be  from  twice  to 
ten  times  the  wetghJ  of  the  potassium,  the  quantity  of  sul- 
phuretted hydrogen  evolved  by  the  action  of  the  acid,  is 
ironi -Jb- to -^ ;  but  if  heat  be  applied  to  the  combination, 
so  as  to  drive  off  the  superfluous  sulphur,  the  quantity  of 
gas  collected  is  very  little  inferior  to  that  produced  from  the 
combination  in  which  a  small  proportion  of  sulphur  is  used; 
and  I  am  inclined  to  believe,  from  the  phenomena  pre- 
sented in  a  great  number  of  experiments,  that  sulphur  and 
potassium,  when  healed  together  under  common  circum- 
stances, combine  only  in  one  pn, portion,  in  which  the  metal 
is  to  ihe  sulphur  nearly  as  three  to  one  in  weight;  and  in 
which  the  quantities  are  such  that  the  compound  burns  into 
neutral  sulphate  of  potash. 

When  a  grain  of  potassium  is  made  to  act  upon  about 
1*1  cubical  inches  of  sulphuretted  hydrogen,  all  the  hydro- 
gen is  set  free,  and  a  sulplturet  of  potassium  containing  one- 
fourth  of  sulphur  is  formed,  exactly  the  same  as  that  produced 
by  the  immediate  combination  of  sulphur  and  the  metal. 

When  sulphuretted  hydrogen  is  employed  in  larger  quan- 
tities, there  is  an  absorption  of  this  gas,  and  a  volume  is 
taken  up  about  equal  to  the  quantity  of  hydrogen  disen- 
gaged, and  a  compound  of  sulphuretted  hydrogen  and  sul- 
phuret  of  potash  is  formed,  which  gives  sulphuretted  hy- 
drogen by  the  action  ot  an  acid,  nearly  double  in  quantity 
to  that  given  by  the  sulphuret  of  potassium. 

From  a  number  of  experiments  I  am  inclined  to  believe 
that  potassium  and  phosphorus,  in  whatever  quantities  they 
are  heated  .together,  combine  only  in  one  proportion,  a  grain 
of  potassium  requiring  about  £  of  a  grain  of  phosphorus  to 
form  a  phosphuret;  which  when  acted  upon  by  muriatic 
acid,  produces  from  -r'a-  to  -[-»-  of  a  cubical  inch  of  phosphu- 
rctted  hydrogen. 

Haifa  grain  of  potassium  decomposes  nearly  three  cubical 
inches  of  phosphuretttd  hydrogen,  and  sets,  free  rather  more 
than  four  cubical  inches  of  hydrogen  ;  and  the  phosphuret 
formed  seems  to  be  of  the  same  kind  as  that  produced  by 
direct  combination  of  the  metal  with  phosphorus. 
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If,  according  to  Mr.  Dalton's  ideas  of  proportion,  the 
quantity  in  which  sulphur  enters  into  its  combinations  were 
to  be  deduced  from  its  union  with  potassium,  in  which  it 
seems  to  form  about  one-fourth  the  weight  of  the  com- 
pound, the  number  representing  it  would  De  13*5.  I  have 
lately  weighed  sulphuretted  hydrogen  and  sulphureous  acid 
gas,  with  great  care :  the  specific  gravity  of  the  first  at  mean 
temperature  and  pressure,  from  my  experiments,  is  10645, 
which  differs  very  little  from  the  estimation  of  Mr*  Kirwan : 
that  of  sulphureous  acid  gas  I  find  is  20967*  Sulphuretted 
hydrogen,  as  I  have  shown,  contains  an  equal  volume  of 
hydrogen;  and  on  this  datum  the  number  representing  sul- 
phur is  13*4.  I  have  never  been  able  to  burn  sulphur  in 
oxygen  without  forming  sulphuric  acid  in  small  quantities; 
but  in  several  experiments  I  have  obtained  from  og  to  98 
parts  of  sulphureous  acid  from  100  of  oxygen  in  volume; 
from  which  I  am  inclined  to  believe,  that  sulphureous  acid 
consists  of  sulphur  dissolved  in  an  equal  volume t>f  oxygen ; 
which  would  give  the  number  as  13*7  *  nearly,  considering 
the  acid  gas  as  containing  one  proportion  of  sulphur,  and 
two  of*oxygen ;  and  these  estimations  do  not  differ  from 
each  other  materially. 

I  have  made  several  experiments  oa  the*  combustion  of 
phosphorus  in  oxygen  gas.  From  the  foost  accurate,  I  am 
inclined  to  conclude  that  25  of  phosphorus  absorb  in  com- 
bustion about  34  of  oxygen  in  weight:  and  considering 
phosphoric  acid  as  composed  of  three  proportions  of  oxy- 
gen and  one  of  phosphorus,  the  number  representing  phos- 
phorus will  be  about  16*5,  which  is  not  very  remote  from 
the  number  that  may  be  deduced  from  the  composition  of 
phosphuret  of  potassium. 

The  numbers  which  represent  the  proportions  in  which 
sulphur  and  phosphorus  unite  with  other  bodies,  are  such, 
as  do  not  exclude  the  existence  of  combined  portions  of 
oxygen  and  hydrogen. in  their  constitution  ;  but  it  may  be 
questioned,  whether  the  opinion  which  I  formed,  that  the 

*  The  estimation  from  the  composition  of  sulphuretted  hydrogen,  must 
be  considered  as  most  accurnte,  and  that  from  the  formation  of  the  sulphuret 
of  potassium  as  least  accurate:  for  it  was  only  by  combining  sulphur  and 
potassium  in  small  proportion*,  and  ascertaining  in  what  cases  uncombined 
sulphur  could  be  distilled  from  the  compound,  that  I  gained  my  conclusions 
concerning  thte  composition  of  the  sulphuret  of  potassium. 

In  the  last  Bakerian  lecture,  I  have  estimated  the  specific  gravity  of  sul- 
phuretted hydrogen  at  35  grains  the  100  cubical  inches,  which  was  not  far 
from  the  mean  between  the  estimations  of  Mr.  Kirwan  and  Mr.  Thenard. 
According  to  this  last  experiment,  sulphuretted  hydrogen  is  composed  of 
one  proportion  of  hydrogen,  represented  by  1,  and  one  of  sulphur  repre- 
sented by  1S-4.      '. 

inflammable 
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inflammable  gas  disengaged  from  ihem  by  electricity,  is 
necessary  to  the  peculiar  form  in  which  these  bodies  exist, 
is  not  erroneous.  Phosphorus,  as  I  have  stated  in  the  last 
Batenan  lecture,  is  capable  of  forming  a  solid  hydrurct: 
and  a  part  of  the  sulphur  distilled  from  iron  pyrites  is 
usually  of  a  soft  consistence,  and  emits  the  smell  of  sul- 
phuretted hydrogen,  and  probably  contains  that  body.  It 
is  not  unlikely,  that  in  all  cases,  phosphorus  and  sulphur 
contain  small  quantities  of  the  bydrurets  of  phosphorus 
■im!  sulphur;  and  the  production  of  a  minute  portion  of 
sulpiiuncacid  in  the  slow  combustion  of  sulphur,  is  pro- 
bably connected  with  the  production  of  water.  Though 
the  pure  oxides  of  sulphur  and  phosphorus  have  never  been 
obtained,  yet  from  the  doctrine  of  definite  proportions,  these 
bodies  ought,  under  certain  circumstances,  to  be  formed. 
And  1  am  inclined  to  believe,  thai  they  sometimes  exist  in 
minute  quantities  in  common  phosphorus  and  sulphur, 
and  with  hydrogen  give  to  them  their  variable  properties. 

The  colours  .-if  different  specimens  of  phosphorus,  SB  well  as 
of  3idphtir,  differ  considerably ;  the  red  colour  of  phosphorus 
as  it  is  commonly  prepared,  is  probably  owing  to  a  slight 
mixture  of  oxide.  Common  roil  sulphur  is  of  a  very  pale 
yellow,  the  Sicilian  sulphur  of  an  orange  colour,  and  the 
sulphur  distilled  from  iron  pyrites  in  vacuo,  which  arose  in 
the  last  period  of  the  process,  of  a  pale  yellowish- green 
colout.  All  the  late  experiment*  that  I  have  made,  as  well 
as  my  former  researches,  induce  me  to  suspect  a  notable 
proportion  of  oxygen  in  Sicilian  sulphur,  which  is  probably 
owing  to  the  presence  of  oxide  of  sulphur,  which  may  give 
rise  to  sulphuric  acid  in  distillation,  or  to  sulphuric  acid 
itself. 

Conceiving  that,  if  definite  proportions  of  oxygen  and 
hydrogen  existed  in  sulphur  and  phosphorus,  they  ought  to 
be  manifested  in  the  agency  of  oxy muriatic  acid  gas  on 
these  bodies,  I  made  some  experiments  on  the  results  of 
these  operations.  In  the  first  trial,  on  the  combination  of 
sulphur  with  oxymuriatic  acid  gas,  I  employed  five  grains 
of  roll  sulphur,  and  admitted  the  gas  into  the  exhausted 
retort,  from  a  vessel  in  which  it  had  been  in  contact  with 
warm  water:  in  this  case  more  than  a  half  a  cubical  inch 
of  oxygen  gas,  and  nearly  two  cubical  inches  of  muriatic 
acid  gas,  were  produced.  Suspecting  in  this  instance,  that 
aqueous  vapour  had  ben  decomposed,  I  employed  cold 
water  in  the  next  experiment,  and  dried  the  gas  by  muriate 
of  lime :  in  this  case,  though  Sicilian  sulphur  was  used,  no 
oxygen  gas  was  evolved;  and  not  a  half  a  cubical  inch  of 
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I  inquired  if  it  was  the  common  or  the  white  Polar  bear 
[Ursus  maritimus],  and  was  answered,  "  It  may  be  the 
passage  from  one  to  the  other/9  (Es  magwohl  ein  ubergang 
seyn.)  The  mineral  kingdom,  in  appropriating  this  unfor- 
tunate bear,  has  rendered  it  the  subject  of  an  absurdity. 

With  the  word  passage  we  may  associate  two  other  fa- 
vourites in  the  same  elass ;  modification  and  tende?ice*.  For- 
merly manganese  was  considered  as  a  modification  of  iron; 
nickel,  cobalt,  lime,  magnesia,  the  earths  and  alkalis,  al- 
most all  were  modifications.  It  might  have  been  said  that 
in  modifying  nature  produced  all.  When  a  man  is  afraid 
of  saying  he  does  not  know,  he  speaks  of  modification*  But 
philosophy,  in  appropriating  to  itself  the  sciences,  has  ba- 
nished this  fear ;  and,  in  fact,  what  are  all  these  pretended 
modifications,  but  modifications  of  our  ignorance  ? 

In  the  same  cabinet  of  petrifications  I  saw  a  disciple  of 
the  transcendent  philosophy  who  admired  each  specimen, 
was  enraptured  with  a  lichen,  and  in  ecstasy  before  a  fish. 
"  You  believe,"  said  he, "  that  these  are  real  impressions  of 
animals  and  plants.  No ;  they  are  tendencies  in  nature  to 
form  them  ;  tendencies  to  organization, — trials/*  Con- 
ducting him  gently  near  a  beautiful  piece  of  Florence  marble, 
"  Behold/'  said  I,  "  a  tendency  in  nature  to  build  ruins.*' 
I  also  demonstrated  to  him,  by  graphical  granite,  that  nature 
had  a  tendency  to  write ! 

The  philosopher  supported  his  opinions  on  the  circum- 
stance that  among  the  petrifications  we  find  natural  species 
which  no  longer  exist :  now,  it  is  Contrary  to  the  system  of 
dualism  that  a  species  should  be  extinguished,  as  then  the 
sum  of  all  the  quantities  in  the  universe  would  be  no  longer 
equal  to  zero.  I  observed  to  him  that  these  species  might 
be  concealed  for  the  moment  in  caverns.  Yet  he  occupies 
a  distinguished  place  in  the  mines  of  Germany,  and  will 
soon  appear  before  the  world  in  the  character  of  an  author. 
How  little  honourable  are  these  dreams,  of  which  transcend- 
entalism is  so  proud,  even  to  human  weakness ! 

SYSTEMATIC  PRINCIPLES  OF  CLASSIFICATION. 

Besides  the  division  into  species,  five  or  six  other  general 
ones  are  admitted  in  mineralogy  (Emmerling,  p.  f  7,  vol.  i. 
td  edition  ;  and  Brochant,  vol.  i,  p.  45),  classes,  genera, 
subspecies,  Sec.  There  are,  it  is  said,  as  many  classes  as 
fundamental  principles,  (grund  bestandtheile)  marking,  and 
predominating  in,  the  combination  of  minerals  ;  the  earths, 

•  To  these  may  be  added  Mr.  Jameson's  English  terms  of  J^tetz,  suite, 
feimatwn  suite,  drusy,  G/c.  flfc— T*ans. 

salts, 
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idea  of  certain  exclusive  properties  Silica  is  not  the  only 
substance  which  in  its  aggregation  can  acquire  extreme  hard- 
ness; there  are  other  earths  which  can  become  harder  than 
it :  an  aggregate  of  alumine  surpasses  it  in  this  respect,  as 
we  sec  in  sapphire.  And  what  shall  we  say  of  the  dia- 
mond ?  Most  assuredly  we  shall  not  consider  it,  like  a  cele- 
brated German  who  said  to  me,  when  I  made  some  ob- 
jections to  him  on  the  place  which  he  assigned  this  fossil 
and  the  new  discoveries  respecting  it ;  "  And  who  will  tell 
me  that  carbon  is  not  also  an  earth  ?" 

DIAGNOSTIC  OR  DESCRIPTIVE  MINERALOGY 

• 

We  shall  now  proceed  to  the  second  part  of  mineralogy; 
to  the  means  which  assist  us  in  the  diagnosis  or  art  of  know* 
ing  minerals.  This  will  comprehend  the  art  of  making 
them  known  to  others,  or  that  of  describing  the  in. 

M.  Werner  has  divided  the  diagnostic  characters  into, 
1st,  external  characters  ;  3d,  chemical  or  internal  characters; 
3d,  physical  characters;  and,  4th,  empirical  characters. 
Perhaps  it  may  surprise  some  to  see  the  latter  epithet  thua 
confined  to  only  a  part  of  this  system. 

The  preference  given  by  M.  Werner  to  external  charac- 
ters  is  manifest  from  what  follows:  (Brochant,  Introduc- 
tion, p.  30.)  He  examines  these  characters  corresponding 
to  the  five  following  questions  :  "  What  are  the  characters 
which  always  manifest  themselves,  and  in  all  minerals? 
These  are  the  external  characters  and  the  chemical  charac- 
ters, although  thesmallness  of  the  specimens  often  prevenls 
the  latter  from  being  discovered.  (Is  there  not  here  a  little 
contradiction  in  the  characters  which  always  manifest  themr- 
sehres,  and  that  often  cannot  be  discovered  f)  —What  art 
those  which  most  certainly  indicate  an  essential  difference  ? 
The  chemical  characters ;  nevertheless,,  the  external  charac- 
ters equally  indicate  the  stite  of  aggregation  — What  are 
those  which  wc  can  determine  more  exactly  ?  The  external 
characters,  because  the  others  require  delicate  operations.— 
What  are  the  most  easily  and  most  promptly  found  ?  'The 
external  characters,  because  they  immediately  strike  our 
senses.-— What  are  those  which  we  can  discover  without 
destroying  the  mineral )    The  external  characters/* 

M.  Werner  principally  employs  but  two  chemical  cha- 
racters; fusibility  by  the  blow-pipe,  and  the  proof  of  acids. 
The  physical  properties  which  he  mentions  are  electricity, 
magnetism  and  phosphorescence,  with  their  modifications; 
and  even  the  indication  of  these  characters  has  no  other  ob-! 
ject  but  to  complete  the  description  of  the  minerals.  In  tha 
Vol.  30.  No.  1*2.  Dec.  1610.         8  D  art 
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to  exculpate  him*.  Among  the  metals,  indeed,  he  considers 
it  as  of  great  weight,  and  in  this  he  is  supported  by  chemistry* 
It  is  because  the  colour  attracts  the  sight,  that  sense  which 
first  informs  us  of  the  presence  of  objects  in  general,  that  it 
occupies  the  first  place.  The  other  universal  external  cha- 
racters are  cohesion,  unctuosity,  t  coldness,  gravity,  smell, 
and  taste.  They  are  called  universal,  because  {Jiey  belong 
to  all  minerals.  It  must  be  confessed,  however,  that  among 
them  there  are  some  which  are  of  very  little  importance,  and 
merit  slight  attention.  But  specific  gravity  is  not  of  this 
number,  and  it  will  not  be  uninteresting  to  see'  the  manner 
in  which  it  is  treated. 

A  good  hydrostatic  balance  or  an  areometer  is  all  that  it 
necessary  to  take  the  specific  gravity  of  a  body,  and  the 
operation  is  one  of  the  most  easy.  Only  a  little  patience, 
less  knowledge,  and  no  reasoning  arc  necessary  to  succeed. 
But  Werner  banishes  all  exact  modes,  and  says  in  general^ 
that  a  body  swims  on  water ;  that  it  is  light  when,  water 
being  I  ,U0O,  it  does  not  weigh  2,000  ;  moderately  heavy,  if 
from  8,000  to  4,000 ;  heavy 9  from  4,000  to  6,000 ;  and  very 
heavy,  if  above  6,000.     All  that  we  can  say  from  these  for- 

*  This  is  candid  and  liberal,  becoming  a  man  of  science  :  Buf  how  does 
Werner's  pupil  estimate  this  character  ?  *'  In  giving  (says  Mr.  Jam.  vol.  i.)  an 
account  of  the  crystallization  of  a  mineral,  we  mention  its  fundamental  figure 
or  figures,  describe  their  varieties,  and  arrange  them  according  to  their  na- 
tural alliances.  Colour,  which  is  a  very  important  chnracter%  must  also  be 
treated  in  a  similar  manner :  the  species  and  varieties  must  be  correctly  de- 
termined, and  arranged  according  to  their  affinities  with  each  other  r  other- 
wise, particularly  in  minerals-possessing  cxtensix  e  suites  of  colour,  as  diamond 
and  sapphire,  it  would  be  very  difficult  to  recollect  them,  and  when  remem- 
bered would  not  convey  to  the  mind  a  very  distinct  picture  of  this  highly  tV 
tf resting  character.  (Here  the  truth  has  transpired  involuntarily. )  I  have 
therefore  been  careful  in  the  descriptions  to  d-.t ermine  the  colours  with  pre- 
cision, and  to  arrange  them  as  much  as  possible  in  a  natural  order.  In,  tbe- 
treatise  of  Haiiy,  the  colours  are  not  arranged,  and  very  seldom  accurately 
determined :  this  is  the  case,  although  not  in  so  great  a  degree,  with  a  mora 
useful  work,  The  Mineralogy  of  Brochant.''  It  is  true,  the  colours  are  not 
arranged  by  Hatty ;  as  he,  like  a  man  of  real  science,  treats  them  as  purely 
accidental  characters.  But  what  is  the  intrinsic  value  of  the  arranged 
*  suites  of  colours?  '*  There  are  perhaps  no  two  persons  living  who  have 
identically  the  same  ideas  of  colours,  still  less  can  any  two  equally  find 
terms  to  describe  their  own  notions  of  the  matter.  It  follows  then  that  each 
individual  will  have  his  peculiar  *'  suite  of  colours,"  and  that  this  ''suite" 
must  be  ranked  with  the  "  mineralogical  instinct"  of  the  Wernerians.  I 
have  seen  a  German,  a  French,  an  Italian,  a  Spanish,  a  Portuguese,  and  an, 
English,  mineralogist  make  the  experiment  together;  each  described  sepa- 
rately his  own  ideas  of  the  colour  of  a  certain  mineral  in  his  native  and  ^  fa 
all  the  other  languages :  the  descriptions  were  then  compared,  first  with 
respect  to  the  individual  and  nation,  and  next  with  respect  to  the  six  lan- 
guages; and  the  disparity  was  such  as  would  make  any  delicate  mind  feel 
ashamed  of  the  system  built  on  such  a  sandy  and  indefinite  basis.  Yet  Wer- 
ner has  not  hesitated  to  give  his  idea  of  the  colour  of  a  mineral  ai  a  nasi*  to 
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posed  of  two  bent  faces,  but  they  result  from  an  infinite 
number  of  planes.  The  character  of  simplicity  therefore  it 
totally  wanting  in  this  choice. 

Still,  however,  there  are  many  more  objections  to  this  me- 
thod, There  is  scarcely  any  figure  which  I  have  not  heard 
considered  in  several  points  of  view.  The  dodecaedron  with 
rhomboidal  faces  has  been  sometimes  regarded  as  a  hexaedral 
prism,  terminated  at  each  extremity  by  a  triedral  pyramid. 

The  hexaedron  appears  entirely  useless,  as  besides  this 
figure  there  may  be  two  modes  of  considering  all  the  cry- 
stals which  belong  to  it.  The  cube,  for  instance,  is  a  hexae- 
dron, but  at  the  same  time  it  is  a  quadrangular  prism  with 
square  faces.  The  rhomboid  is  also  a  hexaedron  and  a 
quadrangular  prism,  with  rhomboidal  faces ;  and  every  te- 
traedral  prism  terminated  by  plants  as  bases  is  a  hexaedron. 
Moreover,  these  figures  may  be.  considered  as  two  mutilated 
triedral  pyramids,  united,  it  is  true,  base  to  base,  with  the 
edge  against  the  face.  Here  then  is  a  crystal  which  belongs 
to  three  different  species  of  principal  forms  ;  and  such  is  the 
influence  of  this  character  in  the  specification  of  minerals, 
that  the  same  mineral  may' very  weii  belong  to  three  species 
in  th*  oryctognostic  system. 

The  table  is  nothing  but  a  prism  extremely  shortened. 
The  geometer  knows  as  well  as  any  other  what  a  table  i& : 
but  I  suspect  that  from  Arch.medes  to  Newton  ;  from  the 
first  who  failed  in  squaring  the  circle,  till  the  learned  Ger- 
man who  told  me  that  he  had  discovered  a  fourth  dimension 
in  space, — no  geometer  has  treated  it  as  a  geometrical  figure. 
This  invention  is  purely  mineralogical.  But  where  does 
the  prism  finish,  and  the  table  commence  ?  Is  there  a  point 
where  a  crystal  being  no  longer  a  prism  is  not  yet  a  table  ?  I 
do  not  see  why  the  table  should  not  be  ranked  among  the 
imitative  forms,  as  the  club,  bush,  comb,  mirror,  and  other, 
usual  instruments. 

WERNBRIAN  PRETENSIONS  TO  TIJE  DISCOVERY  OF  THE 

INTEGRAL  MOLECULE. 

There  is  an  article  in  the  external  characters  of  Werner, 
"which  at  first  seems  to  have  some  resemblance  to  the  form 
of  Hatty's  integral  molecule :  I  mean  what  relates  to  the 
lamellated  fracture.  After  having  spoken  of  the  perfection, 
imperfection,  &c.  of  the  laminae,  their  direction  and  their 
form,  he  speaks  of  the  structure  of  the  laminae  (lamina* 
tion),or  of  the  cleavage  {durchgang  der  blatter),  and  says 
that  it  may  be  double,  triple,  quadruple,  and  sextuple.  l£ 
it  were  wished  to  enter  into  all  the  details  of  this  subject, 
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we  could  find  nothing  more  proper  to  demonstrate  the  weak- 
ness and  futility  of  the  system  of  external  characters  j  but 
it  is  not,  in  fact,  worthy  of  attention.  Let  us  take  only  two 
instances.  Mica  is  given  as  a  mineral  which  has  only  a 
single  direction  of  cleavage  ;  this  supposes  two  faces  termi- 
nated by  planes.  But  two  planes  are  not  sufficient  to  con- 
tltin  a  solid.  What  then  terminates  the  other  faces  of  mica  r 
This  is  what  Haiiy  found  in  discovering  other  directions  of  the 
lamina;,  by  which  be  was  led  to  determine  the  primitive  form 
and  integral  molecule  of  mica,  which  is  a  right  quadrangu- 
lar prism  whose  base*  are  rhombs.  Consequently  there  are 
three  directions  of  the  cleavage,  and  each  of  these  three  has 
another  parallel  lo  it,  whence'  result  six  parallel  face*  two 
and  two,  or  a  parallelepiped.  According  to  Werner,  hya- 
cinth has  but  two  directions  of  cleavage.  Haiiy  found  its 
primitive  form  an  oetaedron  with  tsosccft  triangles,  and  con- 
sequently its  integral  molecule  a  regular  lelrae'drori,  and  four 
directions  of  cleavage.  Werner  stopped  his  researches 
where  his  senses  abandoned  him.  Haiiy  hits  availed  him- 
self of  all  the  means  which  a  profound  knowledge  of  the 
different  branches  of  the  natural  sciences  ha*  put  in  hit 
power  ;  and  in  throwing  a  strong  light  nn  certain  minerals, 
he  has  rendered  sensible  the  fissures  which  Hum  not  other-; 
wise  have  been  perceived. 

Some  persons,  indeed,  have  pretended  to  infer  from  what 
Weruer  says  respecting  the  property  of  cleavage,  thai  he 
also  knew  the  form  of  the  integral  molecule,  but  having 
perceived  its  futility  as  a  principle  of  classification,  he 
abandoned  the  idea.  Two  notes  (p.  28  and  127  of  the 
French  translation),  in  his  Treatise  on  External  Characters, 
have  been. pointed  out  as  .announcing  cWrlv  his  opinion. 
I  have  been  able  to  see  nothing  in  the  first,  except  that  ani- 
mals'and  vegetables  have  different  pans,  which  we  call  ori- 
gans, and  that  the  separation  of  ihose  parts  destroys  the 
animal  or  vegetable,  while  wc  can  divide  a  mineral  into  as 
many  small  parcels  as  we  please,  without  its  ceasing  to  be  the 
same  mineral.  But  if  wc  destroy  its  composition,  then  the 
mineral  is  destroyed.  It  is  not  therefore  doubtful  that  their 
relations  consist  in  their  composition,  [n  p.  31,  there  is  the 
following  remarkable  but  just  observation  :  "  The  systems 
oft  hose  who  have  wished  to  arrange  fossils  by  their  external 
characters  *  have  already  furnished  a  proof  of  the  inconve- 
nience, 

i  old  pupil  ind  relative  of  Werner,  I  liar  ii  wm 
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LXXVir.  Memoir  on  the  Diminution  of  the  Obliquity  of  the 
Ecliptic,  as  resulting  J'rnni  ancient  Observations.  By 
'  M.  Laplace.  Translated,  from  the  "  Counoissance 
des  Terns  for  1811"  £y  Thomas  Firmikger,  Esq. 

To  Mr.  Tillach. 

Sir,  X  he  variation  of  the  obliquity  of  the  ecliptic  having 
been  a  phfenomenou  in  astronomy  of  a  nature  to  engage  the 
most  lively  interest  of  lho>e  who  have  made  this  sublime 
and  useful  science  the  subject  of  their  study,  and  as  it*  in- 
vestigation has  never  been  fully  developed  till  the  appearance 
of  that  profound  work  the  Mecaninne  Gifostt  of  M.  Laplace, 
I  have  no  doubt  the  following  comparison  of  ancient  ob- 
servations «ith  the  deductions  derived  from  his  formula 
will  be  highly  interesting  to  many  of  your  readers.  The 
article  is  taken  from  the  Connoissance  aes  Terns  lor  ihc  year 
1811;  and  the  only  apology  offered  for  its  translation  is 
the  extreme  scarcity  of  that  work  in  this  country  i  it  was 
drawn  up  bv  the  profound  mathematician  andjiliilrwnplier 
above  mentioned,  with  a  view  to  compare  his  deductions 
with  the  actual  state  of  the  system  at  an  interval  of  time  33 
great  as  observations  of  sufficient  accuracy  would  admit) 
and  the  coincidence,  taking  into  consideration  the  imperfect 
state  of  science  in  those  ages,  is  remarkably  striking.  It 
presents  to  us  nut  only  one  of  the  most  undeniable  proof* 
of  the  Newtonian  principle  of  gravitation,  a  fabric  on  which 
the  whole  of  the  MC-ennique  Celeste  is  founded,  but  furnishes 
the  historian  with  facts  which  give  additional  credit  to  the 
faithfulness  of  the  narration.  On  this  as  well  as  on  other 
occasions  we  have  a  right  to  form  our  opinion  from  analogy. 
We  see  the  recorded  observations  agree,  as  nearly  as  the  slate 
of  science  in  those  days  will  admit,  with  what  theory  has 
assigned  to  them;  and  as  they  do  not  make  a  separate  his- 
tory of  themselves,  but  are  coupled  .with  the  history  of 
the  times  in  which  they  were  made,  the  known  truth  of  the 
one  gives  a  satisfaction  to  the  mind  in  appreciating  'he  value 
to  be  affixed  to  the  other.  If  we  look  to  the  account  given 
in  the  Lunar  Tables  published  bv  the  Board  of  Longitude 
in  France,  we  shall  find  those  tables  were  compiled  princi- 
pally from  the  astronomical  observations  made  in  the  Royal 
Observatory  at  Greenwich  j  and  not  only  the  epochs,  but  the 
present  slate  uf  diminution  in  the  obliquity  of  the  ecliptic 
has  been  in  a  great  measure  determined,  from  them:  we 
shall  nqt,  therefore,  be  surprised  to  find,  hereafter,  a-nearef- 
'        ■'  coin.- 
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coincidence  in  the  actual  state  of  the  ancient  observations, 
and  the  deductions  drawn  from  theory,  when  we  possess,  as 
we  hope  90011  to  do,  the  means  of  settling  this  epocha  and 
actual  state  of  diminution  at  the  present  period.  The  grand 
mural  circle  now  making  for  the  Royal  Observatory,  by 
Mr.  Trough  ton,  will,  it  is  expected,  he  in  readiness  for  ob- 
servation early  in  the  ensuing  year;  and  we  cannot  doubt 
but  that  the  first  object  to  be  determined  with  it,  will  be 
the  settling  of  the  above-mentioned  data,  so  essential  in  the 
theory  and  practice  of  astronomy.  The  observations  of 
Mr.  Pond  have  clearly  tended  to  show  errors  in  the  mural 
quadrants  at  Greenwich  of  considerable  magnitude ;  and 
whatever  accuracy  these  instruments  might  originally  possess, 
we  have  now  no  hesitation,  from  a  comparison  or  contem- 
porary observations,  not  only  of  Mr.  Pond,  but  of  Mr. 
Groombridge,  Dr.  Brinkly,  &c,  to  express  our  satisfaction 
on  this  point.  Indeed  it  is  not  difficult  to  account  for  the 
above-mentioned  errors,  when  we  take  into  consideration 
the  construction  of  the  mural  quaojaiUs,  and  of  the  obser- 
vatory in  which  they  are  contained.  These  instruments  are 
freely  suspended,  in  a  line  nearly  with  their  centre  of  gra- 
vity, by  two  pins  from  a  large  stone  pier;  the  upper  and 
lower  parts  are  therefore  very  differently  affected  by  every 
change  of  temperature  in  the  atmosphere:  for  instance,  if 
we  suppose  an  increase  of  heat  to  be  equally  diffused  over 
the  whole  instrument;  the  upper  part  (for  we  must  consi- 
der the  expansion  as  taking  place  from  the  point  of  suspen- 
sion) will  be  less  affected  than  the  lower,  it  having  the  ac- 
tion of  gravity  counteracting  the  force  of  expansion,  whilst 
the  lower  part  is  assisted  in  its  expansion  from  the  same 
force  of  gravity,  and  vice  versa;  or,  in  other  words,  with  its 
own  weight,  which  in  these  instruments  is  very  great,  the 
\vhole  I  think  amounting  to  nearly  1000  pounds  each.  We 
shall  therefore  observe,  that  it  is  scarcely  possible  for  these 
instruments  to  have  retained  their  original  accuracy  for  but 
a  very  short  space  of  time  after  they  were  first  put  up :  the 
change  however  might  be  inpercf-ptible  for  several  years  ; 
but  as  we  now  know  that  metals  when  continually  acted 
upon,  do  not  retain  their  first  figure  except  where  the  parts 
are  duly  balanced,  we  can  easily  see  how  the  change  of  figure 
must  necessarily  happen,  in  running  our  eye  over  the  ob- 
servations made  by  Dr.  Bradley  with  Bird's  mural  quadrant, 
we  find  frequent  mention,  when  observing  the  stars  in,  the 
night-time,  and  particularly  when  the  difference  in  the  tem- 
perature of  the  atmosphere  within  and  without  was  very  con- 
siderable, 
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brothef  of  Vou-vang,  in  the  town  of  Loyang.  According 
to  tradition,  a  gnomon  of  eight  feet  cast  at  noon  a  shadow 
one  foot  five  inches  long  at  the  summer  solstice.  This 
shadow  is  mentioned  in  the  ancient  book  of  Tcheou-li,  and 
in  other  books,  and  the  authors  of  the  Han  consider  the 
observation  as  incontestable. 

"  Loyang  is  the  town  of  Hon-an-fou  in  Hon-an.  Ac- 
cording to  Father  Regis's  observation,  this  town  is  placed  at 
the  latitude  of  34°  4o  15".  Father  Demaille  observed,  to- 
gether with  Father  Regis,  as  well  at  Cai-fong-fon  as  at 
Bang-tcheou. 

"  A  shadow  of  one  foot  five  inches  from  a  gnomon  eight 
feet  long,  gives  a  latitude  of  near  34°  22',  supposing  the 
declination  of  the  ecliptic  23°  29'.  Tcheou-Kong  governed 
the  empire  for  his  nephew  in  the  year  1100  before  Christ; 
and  it  was  he  that  caused  the  imperial  palace  to  be  built  at 
Loyang,  which  was  a  second  court  of  Tcheou's  empire. 
Therefore,  if  we  were  to  admit  a  declination  of  29°  55'  at 
the  time  of  the  observation,  the  latitude  would  be  34* 
48'  51";  which  is  remarkable. 

"  It  was  again  a  tradition,  that  in  the  winter  solstice 
Tcheou-Kong  observed  with  the  same  gnomon  a  shadow 
of  13  feet.  This  tradition  is  not  so  certain  as  the.  former. 
This  shadow  would  give  a  true  altitude  for  the  sun's  centre 
of  31°  16'  42".  The  summer  shadow  gives  79°  7'  1 1";— dif- 
ference 47°  48'  49";  half  of  which,  23°  54'  24"  30'",  would 
be  the  ecliptic's  obliquity;  which  is  worthy  of  remark.  If 
the  calculation  of  the  latitude  was  made  from  the  shadow 
at  the  winter  solstice,  supposing  the  declination  23°  29', 
it  would  give  a  much  more  northerly  latitude  than  what 
the  altitude  in  the  summer  solstice  gives." 

In  vol.  ii.  p.  21,  of  his  History  of  Chinese  Astronomy, 
published  by  Father  Sauchet,  Father  Gaubil  attributes  the 
same  observation  to  the  authors  of  the  Astronomy  of  Sfefen 
in  the  said  town  of  Loyang.  But  in  the  manuscript  I  have 
just  quoted,  he  relates  what  follows,  {Conn,  des  Terns  1809, 
p.  394.) 

The  authors  of  Sfefen's  Treatise  of  Astronomy  have  no- 
ticed for  Loyang  at  the  two  solstices,  the  shadows  observed 
by  Tcheou-Kong,  and  recorded  in  the  first  observation. 
These  authors  have  given  shadows  for  the  other  days  of  the 
year  in  the  equinoxes.  These  '.shadows  are  so  faulty  that 
no  dependance  can  be  placed  on  the  observations.  The 
authors  uo  doubt  considered  Tcheou-Kong's  observation 
as  unreformable. 
"  In  several  treatises  of  Chinese  astronomy,  the  shadows 

in 
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in  the  solstices  at  Loyang,  attributed  to  Tcricon-Konff,  are 
first  set  ilov.ii ;  after  which  rules  are  gins)  to  add  to,  or  sub- 
tract from,  the  length  of  these  shadows,  according  33  the 
places  are  further  north  or  south  1h.u1  Loyang.  What  I 
here  mention  is  clearly  explained  in  some  of  the  said  works; 
but  in  others,  the  editors  have  not  been  carehjl  to  give  the 
rules  for  the  increase  or  decrease  of  the  shadows  observed 
by  Tcheou-Kong,  for  application  [o  places  further  north  or 
south;  whence  it  arises  that  in  calendars  lor  Nanking  or 
Hin-tcheou,  or  other  towns,  the  oh.idowa  are^ivenfor 
Loyang  only." 

From  the  foregoing,  ii  appears  lo  tnc  that  no  doubt  can 
be  enteriaiued  of  the  quoted  observaiion  not  wholly  belong- 
ing to  Tcheou-Kong.  The  learned  Freret  has  calculated  this 
important  observation  in  the  third  part  of  his  excellent  Dis- 
sertation on  the  Ctrtainty  and  Antiquity  of  the  Chinese 
Chronology.     This  is  what  he  says: 

"  The  most  ancient  observation  of  the  solstices  thai  is 
known  with  certainty  is  prince  Tcheou-Kong'a,  broiber  to 
Vou-vang  the  founder  of  the  dynasty  TorMOU)  Tcheou- 
Kong  was  recent  of  the  empire  from  the  year  J 104  lo  the 
year  lojja.  The  observation  was  made  in  one  of  these  six 
years.  The  precise  date  of  the  observation  tor  the  time  of 
the  cycle  and  moon  is  not  marked,  hut  the  place  of  ob- 
servation and  length  ol  shadows  are  known.  This  detail  i» 
related  in  the  Tcheou-!i,  which  is  a  part  of  the  Li-ki  or 
Book  ofRites. 

"A  gnomon  was  made  use  of,  of  eight  feet  Chinese:  at  the 
summer  solstice  the  shadow  was  one  foot  five-tenths,  and 
in  the, winter  it  was  13  feet ;  which  gives  for  the  obliquity 
of  the  ecliptic  83"  54'  14";  the  same  quantity  nearly  as  was 
supposed  by  the  ancient  Greek  astronomers  Pytheaa,  Era- 
tosthenes, Hipparcbus,  and  Ptolomy.  -    ■ 

"  The  altitude  of  the  pole  at  Loyang,  (place  of  the  obser- 
vation) as  determined  by  the  altitude  of  the  sun  above  the 
horizon  and  by  the  resulting  obliquity  of  the  ecliptic,  it 
found  34°  47'  33".  Hcgis  and  Mailla,  hy  an  observation, 
made  with  accurate  instruments,,  have  found  it34Q46"  15". 
By  the  obliquity  of  23,20  as  supposed  by  our  modern  astro- 
nomers, Loyang  would  be  placed  at  34^  ss',  differing  only 
15'  13'';  which  gives  room  to  presume  that  the  obliquity  of 
the  ecliptic  must  have  changed. 

"  The  observation  of  Tcheou-Kong  was  made  at  a  tine 
anterior  to  Solomon's  reign,  and  about  the  war  of  Troy.  Its 
exactness  proves  that  observations  mud  have  been  made  ia 
China  several  centuries  back," 

Freret'* 
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Freret's  calculations  want  a  slight  correction.  By  recti- 
fying them,  and  allowing  for  the  refraction  and  the  parallax 
of  the  sun  supposed  to  be  8", 7,  I  find  79°  82' 39">6  for 
the  altitude  of  the  superior  edge  of  the  sun's  disk  at  tht 
summer  solstice,  and  of  31°  35'  1",8  for  that  of  the  said  edge 
in  the  winter  solstice.  By  subtracting  the  apparent  semi* 
diameter  of  the  sun  at  the  two  solstices,  which  I  find  to  be 
15'  47"-7  and  16'  14",3  respectively,  the  corresponding  al- 
titudes to  the  centre  will  be  79°  6'  5l",9,  and  31°  18'  47",5, 
which  gives  S30  54'  2",2  for  the  obliquity  of  the  ecliptic, 
and  34°  47'  10"  for  the  polar  altitude;  which,  being  nearly 
a  mean  between  the  three  observations  of  the  missionaries, 
proves  the  accuracy  of  Tcheou- Kong's  determinations. 

Freret  by  certain  and  ingenious  calculations  had  in  the 
same  dissertation  fixed  the  epochaofTcheou-  Kong's  regency 
between  the  year  1098  and  1104,  before  our  sera.  1  shall 
observe  that  in  this  respect  he  agrees  perfectly  with  Father 
Gaubil.  I  shall  then  suppose  that  these  observations  were 
made  in  the  year  1 100  before  our  sera.  I  have  given  in  the 
3d  vol.  of  my  Mic.  Cel.  b.  vi.  ch.  12,  a  formula  by  which 
the  obliquity  of  the  ecliptic  may  be  determined  for  a  very 
distant  period :  and  t  expressing  a  number  of  years  elapsed 
since  1750,  the  value  of  this  obliquity  in  decimal  degrees 
will  be 

2<5°,O790— 3676 ',6l  —  cos(*43",0446)— 10330,4  sin  (*99",12'i7) 
whereby  t  =  —  2850,  which  gives  in  decimal  degrees  the 
corresponding  obliquity  of  the  ecliptic  =26°,5l6ll,  or  in 
ordinary  degrees  =25°  51' 53";  which  must  be  increased 
about  5%  because  the  obliquity  of  the  ecliptic  in  1750  ex* 
oeeded  to  that  amount  the  quantity  used  in  the  preceding 
formula:  thus  1100 years  before  our  aera,  the  obliquity  of 
the  ecliptic  was  23°  51' 58",— a  result  which  only  differs 
£'  4"  from  that  given  by  the  observed  lengths  of  the  gno- 
mon shadow  in  the  two  solstices.  A  more  perfect  coinci- 
dence cannot  be  wished  for,  if  allowance  be  made  for  the 
uncertainty  attending  this  sort  of  observation,  owing  parti- 
cularly to  the  penumbra  which  renders  the  shadow  ill-de- 
fined. 

If,  together  with  Father  Gaubil,  the  observation  alone  of 
the  summer  solstice  was  taken  into  account,  and  the  polar 
altitude  at  Loyang  was  supposed  with  him  to  be  34°  43' )  5", 
by  subtracting  its  complement  55°  16'  45"  from  the  alti- 
tude 79°  6'  6*  of  the  sun's  centre,  determined  by  the  length 
of  the  shadow  in  the  summer .  solstice,  the  obliquity  of 
ihe  ecliptic  would  be  *3°  50"  7".  The  result  of  my  for- 
mula U  tery  nearly  a  mean  between  that  and  the  obliquity 
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Kong's  determination.  This  difference  will  appear  very 
small,  when  we  consider  the  uncertainty  of  the  precise 
epocha  of  the  observation  on  which  this  determination  is 
founded,  and  above  all  the  uncertainty  even  of  the  observa- 
tions. It  would  suffice  to  remove  54  years  beyond  the  1  lOOdth 
before  our  aera,  to  reduce  this  difference  to  nothing,  and 
then  the  observation  would  belong  to  the  time  of  Ou-en- 
ouang,  father  of  Tcheou-Kong,  whom  Father  Gaubil  men- 
tions as  having  much  loved  and  cultivated  astronomy.  The 
Chinese  astronomers  determined  the  moment  of  the  solstice, 
by  observing  equal  lengths  of  the  gnomons'  shadows  forty 
or  fifty  days  previous  and  after  the  solstice;  and  from 
that  there  may  already  be  some  error  in  Tcheou-Kong's  de- 
termination. But  the  greatest  error  that  is  to  be  appre- 
hended in  the  observation  is  in  the  manner  of  referring  the 
solstice  to  the  stars,  in  order  to  which  the  moment  ot  the 
passage  of  such  stars  as  crossed  the  meridian  twelve  hours  after 
the  moment  of  the  solstice  was  observed :  thus  the  right 
ascension  of  the  opposite  point  to  the  summer  solstice 
would  be  determined,  and  therefore  also  that  of  the  win- 
ter solstice.  But  for  so  doing  it  was  necessary  to  measure 
an  interval  of  twelve  hours.  It  appears  that  hour-vessels 
were  used  for  measuring  the  time  that  a  vessel  was  in  fill- 
ing to  different  heights  with  the  water  falling  from  a  higher 
vessel  (Treatise  of  Qhinese  Astronomy  of  Father  Gaubil, 
published  by  Father  Sauchet,  Part  I.  p.  37.)  It  is  easy  to 
perceive  how  uncertain  this  maimer  of  measuring  time  was, 
and  three  minutes  of  time,  in  an  interval  of  twelve  hours, 
are  sufficient  to  account  for  the  error  of  Tcheou- Kong's 
determination.  The  Chinese  astronomers  made  likewise 
use  of  the  moon's  situation  relatively  to  the  stars  in  the 
lunar  eclipses,  to  obtain  the  place  of  the  sun,  and  therefore 
that  of  the  winter  solstice,  at  which  they  fixed  the  com- 
mencement of  their  year. 

We  must  come  down  a  thousand  years,  from  Tcheou- 
Kong's  enocha,  before  we  find  a  second  observation  of  the 
gnomons  shadows  made  in  the  solstices  in  China.  Towards 
the  year  1 04  before  our  aera,  the  astronomers  Lieou-hiang  and 
Lo-hia-hong  observed  the  length  of  the  shadow  of  an  eight- 
feet  gnomon  at  the  winter  and  summer  solstices.  They 
found  it  13  feet  one  inch  four  fen,  or  13ft,  14  at  the 
former,  and  one  foot  five  inches  eight  fen,  or  Ift,58  at 
the  latter  (vol.  ii.  of  Chinese  History,  published  by  Father 
Sauchet,  p.  8).  This  observation  is  supposed  to  have  been 
made  in  the  town  of  Siganfou,  then  the  capital  of  the  em- 
pire: but  this  is  an  error  which  Father  Gaubil  has  rectified 
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in  the  quoted  manuscript}  in  which  is  read  as  follows;  {Conn, 
des  Terns,  1 809-) 

*(  Lieou-hiang,  father  of  Lieou-hia,  wrote  upwards  of  50 
years  before  Christ.  This  author  savs  that  an_  eight-feet 
gnomon  gave  the  noon  shadow  in  the  winter  solstice  13 
feet  one  inch  four  fen,  in  the  summer's  it  was  one  foot 
five  inches  four  fen.  Litchun-foung,  an  astronomer  of 
the  dynasty  of  ihe  Tangs,  complains  thai  these  shades  were 
improperly  applied  to  Siganfou.  Lieou-hiang  mentions 
neither  the  place  nor  the  time  of  .these  observations." 

The  shade  at  the  summer  solstice  is  not  exactly  the 
same  as  that  published  in  the  quoted  History  of  Chinese 
Astronomy ;  but  I  think  that  this  last  ought  to  be  preferred, 
the  shadow  given  in  the  MS.  giving  an  evidently  too  con- 
siderable obliquity  of  ecliptic.  It  is  very  likely  that  in  the 
manuscript  Father  Gaubil  may  have  written,  in  a  mistake, 
instead  of  eight  fen  the  same  number  thai  he  wrote  for  the 
winter  solstice.  Adopting  therefore,  lft,l4  and  13ft, 58 
for  the  lengths  of  the  shadows  at  the  summer  and 
winter  solstices,  and  allowing  for  the  refraction  and  Ihe 
sun's  parallax,  I  find  3I°8'«3"  and  7 B1  33'  41"  for  the 
altitudes  of  the  sun's  centre,  resulting  from  these  observa- 
tions. Half  of  their  difference  gives  23J  43'  39"  for  the 
ecliptic's  obliquity.  If  we  add  it  to  the  complement  of  78" 
S31  41",  we  shall  have  for  the  altitude  of  the  pole  35°  ll' 
58",  an  altitude  very  different  from  that  of  Siganfou,  which 
the  Jesuits  have  found  34°  16' 45".  Liicbun-fonng  was 
therefore  right  to  complain  that  these  noon  shadows  had 
been  Improperly  referred  to  Siganfou. 

To  compare  my  formula  with  this  observation,  I  suppose 
that  t=  —  1830,  and  then  it  gives  for  the  obliquity  of  the 
ecliptic  83°  43'  59" ,4,  and  by  adding  S>",  as  we  have  done 
for  the  preceding  observation,  we  shall  have  S33  44'  4", 4, 
which  only  differs  I'  34",6  from  ihe  result  of  this  second 
observation.  These  two  observations  are  the  only  ones 
before  the  commencement  of  our  rera,  that  Father  Gaubil 
has  made  us  acquainted  with;  and  it  is  to  be  supposed  that 
this  learned  missionary  could  not  discover  others  ;  the  de- 
struction of  books  by  fire,  which  look  place  213  years  pre- 
vious to  the  Christian  sera,  having  caused  the  loss  of  the 
greatest  number  of  preceding  observations. 
[To  be  continued.] 
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LXXVTII.    Reply  to  Mr.  M/s  Remarks  on  Mr.  Smyth* $ 
Comparative  Table  in  vol.  xxxv.  p.  488.  By  Mr.  Smyth. 

To  Mr.  Tilloch. 

Sir,  Jl  shall  esteem  it  a  favour  if  you  will  insert  the  fol- 
lowing answer  to  the  gentleman  who  signs  himself  M.  in 
your  Magazine  for  September. 

Mr.  M.  says  it  is  "  curious  that  Mr.  S.  should  presume 
organ -tuners  will  continue  to  tune  as  their  ancestors  did 
before  them,  till   irrefragable  arguments  are  produced  to 

frove  the  superiority  of  Kirnberger's  temperament."  Here, 
confess,  I  stand  convicted  of  inconclusive  reasoning. 
The  fact,  however,  I  imagine  to  be  this :  an  organ,  with 
compound  stops,  will  not  admit  of  the  major  thirds  being 
tuned  sufficiently  sharp  to  ameliorate,  in  any  considerable 
degree,  those  greatly  tempered  chords  which  are  called 
wolves;  of  which  I  wish  the  breed  were  extinct. 

1  am  glad  to  find  that  Mr.  M.  agrees  with  me  in  opinion, 
that  Kirnberger's  is  one  of  the  worst  unequal  temperaments. 
Had  Mr.  M.  slated  in  definite  terms  his  own  favourite  sy- 
stem, it  should  have  been  submitted  to  examination. 

Mr.  M.  says,  "  perhaps  for  the  organ  a  good  unequal 
temperament  is  preferable  to  the  Isotonic."  I  was  not  ig- 
norant that  even  for  this  instrument  the  Isotonic  has  had 
its  advocates ;  and  Mr.  M.  presents  to  my  view  the  names 
of  Couperin,  Marpurg,  Rameau,  Cavallo,  professor  Chladni, 
and  many  other  eminent  philosophers.  Now,  not  being  a 
philosopher  myself,  I  take  the  liberty  of  asking  one  plain 
question,  which  relates  solely  to  the  temperament  ot  the 
organ : — Can  any  man  living  prove,  that  there  ever  was  one 
organ  in  Christendom  tuned  according  to  the  equal  tem- 
peramenty  in  consequence  of  a  peremptory  order  from  any 
one  of  these  gentlemen^and  suffered  to  remain  in  that  state  ? 
This  is  coming  to  the  point. 

A  person  disposed  to  cavil  might  raise  arithmetical  and 
philosophical  doubts  whether  a  real  equal  temperament  has 
ever  been  heard • 

1  wish  Mr.  M.  would  inform  us,  and  explain  precisely, 
what  the  system  is  which  he  tunes  so  dexterously  on  his 
harp,  by  the  melody  alone,  without  striking  consonances. 
Had  his  instrument  so  tuned  been  intended  for  melody 
alone,  this  mode  of  tuning  might  answer  the  purpose;  but, 
as  each  of  the  strings  has  various  relations  to  other  strings, 
and  a  temperament  of  a  diatonic  interval,  too  small  to  pro- 
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proper  lines  of  dircctioi 
ing  through  it,  to  give  v 
and  for  catch-water  drai 
cent  the  springs  and  sin 
joining  lands. 

w  *th. — In  laying  do' 
the  engineers  are  to  c< 
clination  of  the  hog  tot 
tural  outlets  as  may  be 
keep  in  view  the  furthel 
verting  these  main  drait 
into  channels  of  naviga 
lure  productions  of  the 
ncxion  of  those  naviga 
the  great  lines  of  navtgi 
is  not  possible,  they  i 
drains  may  be  united  to 
hereafter.  In  laying  d< 
drain,  the  engineers  ai 
manures  as  may  he  mos 

"  6th. — Where  the 
canals,  they  are  not,  in 
broad  at  bottom,  and  fi 
The  breadth  and  depth 
catch-water  drains,  mu! 
water  which  they  are  to 

"  7th. — As  there  an 
to  the  inconvenience  of 
niers,  than  level  tracts  < 
drainage  is  effected,  car 
direction  of  the  mam  t 
tic-able,  v>  he    occasion 
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LXXIX.  Copy  of  the  Instructions  given  to  their  Engineers 
by  the  Commissioners  appointed  to  inqwre  into  the  Nature 
and  Extent  of  the  several  Bogs  in  Ireland;  with  further 
Particulars  respecting  the.  Bog  of  Allen,  and  its  Sub- 
strata ;  accompanied  with  a  transverse  Section  of  Lully- 
morc  Bog9  reduced  from  Mr.  Griffith's  S/ieet  Section.  By 
Mr.  William  Farey. 

X  he  secretary  of  the  commissioners  appointed  to  inquire 
into  the  nature  and  extent  of  the  several  Bogs  in  Ireland, 
and  the  practicability  of  draining  and  cultivating  them,  is 
directed  by  the  Board  to  communicate,  for  the  information 
of  the  engineers  who  may  be  employed, and  of  the  proprietors 
of  bogs,  the  mode  in  which  they  have  been  advised  to  pro- 
ceed, 

"  1st.— They  propose  to  divide  the  Bogs  of  Ireland  into 
districts,  and  to  assign  each  district  in  charge  to  one  or  more 
engineers. 

"  2d. — Each  of  the  engineers  is  to  provide  a  sufficient 
number  of  assistants,  for  whose  qualifications,  he  is  to  be 
responsible. 

"  3d. — The  commissioners  think  it  necessary  to  direct 

the  attention  of  their  engineers  to  the  particular  heads  of 

inquiry  contained  in  these  instructions ;  but  it  is  by  no 

-means  intended  to  confine  their  judgement  within  these 

Jirnits;  on  the  contrary,  where  local  circumstances  point 

out  a  preferable  mode  of  proceeding,  the  commissioners  ex- 

oect  that  it  shall  be  fully  stated,  in  addition  to  the  infor- 

~»<ation  on  the  different  points  which  they  now  suggest. 

"  4th. — They  conceive,  that  the  first  steps  towards  the 
j  ^linage  of  an  extensive  bog,  should  be  to  ascertain  the 


2E3 


proper 


St:- 


440  Of  Ik 

sections,  the  engineer! 
proceed,  in  all  cases,  « 
Th*  engineers  are  la  V 
the  whole. 

"  Ui  The  main  dra 
as  lo  allow-  the  collates 
to  embrace  the  greatest 
bog  will  admit  of:  hut 
surface,  or  the  outlets 
a  choice  of  plans  for  its 
in  the  mind  of  the  en| 
gihle,  he  is  to  submit 
sinners. 

"  16.  The  engineers 
written  reports,  comaii 
them  on  the  subject  of  I 
to  them,  and  particulat 

"  17.  The  probable 
rials,  locks,  and  other  w 

"  18.  Tlie  names  of 
or  interest  in  the  bogs, 
proportions,  as  far  as  th 

**  19.  Whether  any, 
stricts  have  already  been 
manures  used,  and  the  m 
and  what  is  the  nalun 
thev  actually  produce. 

"  20.  The  probable  1 
and  the  mode  of  culture 
it,  particularly  distingui 
suiud  for  planting. 

"  21.  Where  any  of 
at  present  used  for  t!.c  st 
port  bow  far  the  mianiiii 

"  »2.  Where  il.e  wet 
sioned  bv  a  lake  on  a  hij 
on  the  practicabilitv  ant 
also  on  thcdifl'er-ueeof 
rivers  and  lakes  counecte 

"  S3.  Where  the  bn 
river  into  which  it  won 
waters  of  the  drain*,  tin 
ticabihiy  of  lowering  the 

"  24.  As  in  many  in; 
the  bogs  being  drained  11 


Of  the  Bbgs  in  Ireland.  439 

€€  9th. — In  all  cases  where  the  bogs  are  wholly  or  par- 
tially surrounded  by  high  land,  whose  natural  inclination  if 
to  the  bog,  the  engineers  are  to  consider  where  catch- water 
drains  may  be  necessary  ;  and  as  it  will  generally  happen 
that  these  catch -water  drains  may  admit  of  a  greater  fall 
than  it  will  be  practicable  to  give  to  the  main  drains,  care 
must  be  taken,  where  the  catch- water  drains  are  to  join 
the  main  drains  after  their  issue  from  the  bog,  that  it  shall 
be  at  such  a  distance,  or  on  such  a  level,  as  to  preclude  the 
danger  of  the  water  to  the  catch -water  drains,  in  time  of 
floods,  penning  back  the  water  of  the  main  drains,  so  as  to 
overflow  the  bog.  Where  the  levels  will  not  admit  of  the 
waters  of  the  catch-water  drains  being  conducted  into  the 
main  drains  without  being  subject  to  this  inconvenience, 
provision  must  be  made  for  conducting  them  through  sepa- 
rate channels  into  the  river,  or  other  place,  where  the  waters 
of  the  bog  are  to  be  discharged. 

"  10th. — Each  of  the  engineers  is  to  prepare  a  map  of 
sthe  district  assigned  to  him,  distinguishing, 

"  1.  The  extent  and  boundaries  of  the  bogs  which  it  con- 
tains. f 

"  8.  The  nature  of  the  soil  and  country  immediately  con- 
tiguous to  each  bog,  particularly  specifying  the  situations  of 
lime-stone,  lime-stone  gravel,  marie,  or  other  manures. 

"  3.  The  surface  of-  the  bog,  whether  firm  black  bog, 
or  shaking  quagmire. 

"  4.  The  situation  of  any  springs,  rivers,  or  lakes,  which 
appear  to  occasion  the  wetness  of  any  of  the  bogs. 

"  5.  The  course  of  any  rivers,  streams,  roads,  or  canals, 
by  which  the  bog  is  intersected. 

"6.  The  drains  and  other  works  proposed  by  the  en- 
gineers. 

"  7-  Such  liries  of  new  roads  as  appear  most  proper  for 
the. carriage  of  manure,  for  carrying  out  the  future  produce 
of  the  reclaimed  bogs,  and  for  communication  with  the 
roads  in  the  vicinity. 

"  11.  These  maps  are  to  be  accompanied  with  sections, 
delineating  the  surface  and  bottom  of  the  bog,  and  the  na- 
ture and  depth  (as  far  as  may  be  necessary)  of  the  under 
strata  on  which  it  rests. 

"  19.  The  maps  and  longitudinal  sections  are  to  be  drawn 
on  a  scale  of  four  inches  to  an  Irish  mile,  and  the  perpen- 
dicular scale  of  the  sections  to  be  -fa  inch  on  the  foot. 

"  13.  They  are  to  be  accompanied  with  index  maps,  on 
the  scale  of  one  inch  to  a  mile. 

"  14.  In  taking  the  levels  necessary  for  determining  the 
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sections,  the  engineers  are  to  take  care  that  their  assistants 
proceed,  in  all  cases,  so  as  to  cross  and(  correct  each  other. 
The  engineers  are  to  be  responsible  tor  the  correctness  of 
the  whole. 

"  19.  The  main  drains  are  generally  to  be  laid  dawn  bo 
as  to  allow  the  collateral  drains  communicating  with  them, 
to  embrace  the  greatest  extent  of  surface  the  nature  of  the 
bog  will  admit  of :  but  where  the  inequalities  of  level  in  its 
surface,  or  the  outlets  of  discharge  for  the  waters,  present 
a  choice  of  plans  for  its  drainage,  so  as  lo  induce  any  doubt 
in  the  mind  of  the  engineer  which  plan  may  be  most  eli- 
gible, he  is  to  submit  the  different  plans  to  the  commis- 
sioners. 

"  16.  The  engineers  are  to  accompany  the  maps  with 
written  reports,  containing  generally  whatever  occurs  to 
them  on  the  subject  of  the  drainage  of  the  districts  assigned 
to  them,  and  particularly  specifying, 

"  17.  The  probable  expense  of  such  drains,  roads,  ca- 
nals, locks,  and  other  works,  as  they  recommend. 

"  18.  The  names  of  the  proprietors  who  claim  any  right 
or  interest  in  the  bogs,  and  to  what  extent,  and  in  what 
proportions,  as  far  as  they  can  learn. 

"  19-  Whether  any,  and  what  tracts  of  bog  in  their  di- 
stricts have  already  been  reclaimed,  and  what  have  been  the 
manures  used,  and  the  modes  pursued,  in  their  amelioration 
and  what  is  the  nature  and  the  state  of  the  crops  which 
they  actually  produce. 

"  SO.  The  probable  value  of  the  land  when  reclaimed, 
and  the  mode  of  culture  which  may  be  the  best  adapted  for 
it,  particularly  distinguishing  those  parts  that  may  be  best 
suited  for  planting. 

•'SI.  Where  any  of  the  bogs  proposed  to  be  drained  are 
at  present  used  for  the  supply  of  fuel,  the  engineer  is  to  re- 
port how  far  the  quantity  and  quality  of  the  fuel  is  likely  to 
be  injured  or  improved  by  the  works  which  he  recommends. 

"  as.  Where  the  wetness  of  the  bog  appears  to  be  occa- 
sioned bv  a  lake  on  a  higher  level,  the  engineer  is  to  report 
on  the  practicability  and  means  of  draining  the  lake;  and 
also  on  the  difference  of  levels  in  summer  and  winter  of  all 
rivers  and  lakes  connected  with  the  bogs. 

"  83.  Where  the  bottom  of  the  b~og  is  lower  than  the 
river  into  which  it  would  be  convenient  to  discharge  the 
waters  of  the  drains,  the  engineer  is  to  report  on  the  prac- 
ticability of  lowering  the  river  sufficiently  to  receive  them. 

"  84.  As  in  many  instances  the  levels  may  nol  admit  of 
the  bogs  being  drained  in  the  usual  manner,  in  wch  «*" 
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the  engineer  is  to  take  into  consideration  the  propriety  of 
draining  it  by  means  of  wind-mill  pumps  or  other  ma- 
chinery ;  the  expense  of  erection,  and  annual  charge  of 
which,  he  will  include  in  his  report. 

"25.  The  engineers  are  further  to  consider  what  situa- 
tions may  best  answer  for  the  corn- mills  which  may  become 
necessary,  in  consequence  of  the  increased  tillage  of  the  re- 
claimed districts,  and  how  far  the  water  of  the  drains  may 
be  used  in  working  them  ;  and  they  are  particularly  to  in- 
quire as  to  the  situations  and  circumstances  of  such  mills 
already  in  existence,  the  supply  of  whose  water  may  be  af- 
fected by  the  projected  drainages,  and  to  consider  and  re- 
port, whether  it  be  most  expedient  to  provide  reservoirs  for 
their  supply,  or  to  purchase  the  interest  of  the  proprietors. 

€s  26.  They  are  also  particularly  to  report,  where  any  of 
the  proposed  works  appear  likely  to  diminish  the  supply  of 
water  for  the  Grand  or  Royal  Canals,  or  other  navigations, 
or  to  interfere  with  their  levels  or  embankments  ;  and  in 
what  manner  such  injuries  may  be  best  obviated. 

"  27.  In  order  to  connect  the  respective  purveys  with 
each  other,  and  to  enable  the  commissioners  to  judge  how  far 
these  drains  may  be  applied  to  the  purposes  of  internal  na- 
vigation, they  propose  to  direct,  that  the  engineers  to  whom 
the  districts  nearest  to  Dublin  may  be  allotted,  shall  ascer- 
tain with  the  utmost  accuracy,  the  difference  of  level  be- 
tween the  levels  in  their  maps,  and  of  the  platform  on  the 
capital  of  the  column  erected  in  the  memory  of  Lord  Nel- 
son ;  and  to  communicate  the  difference  of  level  to  the  en- 
gineers who  may  have  districts  immediately  beyond  them, 
For  the  purpose  of  carrying  forward  the  comparison.  The 
commissioners  intend  afterwards  to  request  the  Ballast  Of- 
fice to  mark  at  the  Pigeon  House  Dock  the  level  of  high 
water  in  an  ordinary  spring-tide  in  the  Bay  of  Dublin,  so 
that  by  determining  the  difference  of  level  between  that  and 
the  platform  on  the  column,  the  difference  between  the  level 
of  the  sea  and  the  various  levels  which  are  to  be  taken  in  pur- 
suance of  these  instructions,  may  be  correctly  ascertained, 

"  28.  To  enable  the  commissioners  to  complete  the  con- 
nexion of  the  surveys  by  trigonometrical  observations,  if 
such  should  hereafter  be  deemed  expedient,  the  engineers 
are  to  have  permanent  marks  at  the  extremities  of  the  several 
levels,  and  to  lay  down  all  remarkable  objects  which  are 
likely  to  be  permanent,  such  as  raths,  towers,  castles, 
cairns,  hill-tops,  market-houses,  Sec. 

"  29.  The  various  lines  of  levels  are  to  be  shown  on  the 
map  by  dotted  lines* 

"  30.  The 
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appear,  according  to  ll 
has  made  on  ibc  subject 
of  !.ind  called  tbe  bl.ind 

"  The  surface  of  lb 
from  the  bog  on  all  *\< 
where  ii  is  composed  ( 
limestone  gravc-l,  funuiuj 
where  the  face  of  Uie 
pnse  of  tailing  stone  am 
rounded  limestone,  varj 
meter  lo  less  than  one  \v, 
rounded  as  the  small, 
merely  rubbed  off;  ihcy 
poraueous  veins  of  Lyci 
black  to  light  grey;  the* 
light  smote  gicy,  rarel) 
fracture  is  large  concho 
approaching  (o  earthy, 

"  TheLydian  stone,  i 
hjU  usually  a  tendency  m 
Cubical,  the  edges  arc  m 
dinal  fracture  iaeven,  the 

"  From  the  strong  reie 
rolled  limestone  and  its  a 
upper  beds  of  the  limctoi 
county  of  Tipperary,  thn 
beds  are  used  lor  marhle,} 
County,  Kildare,  Meath 
there  can  be  no  doubt  the 
stone  gravel,  which  neai 
Uinsier  (forming  sleep  ri 
feci  lituh,  and  somctiim-s 
primitrve  mountain.-)  did 
tbc  lin.ctonc  strata,  whic 
doni  firm,  on  account  of 
slalc  clav,  usually  much  ■ 
v.  rscd  by  numerous  lissur 
Lvuian  stone. 

'"  It  is  iiniehrmireiliffii 
rents  which  lirst  removed 
and  afterwards  having  rolli 
and  forwards,  deposited  I 
base  had   withstood  the   i 


1  of  a  bed  of  cla 
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dimensions,  the  engineer  must  consider  how  the  district 
may  best  be  subdivided. 

"  36.  The  engineers  are  in  all  cases,  both  in  their  maps 
and  in  their  reports,  to  express  the  contents  of  the  bogs, 
both  in  Irish  and  English  acres,  and  also  to  insert  in  their 
maps,  scales  of  both  Irish  and  English  miles. 

"  37.  The  commissioners  not  judging  it  expedient  for 
the  present  to  lay  down  a  meridian  for  the  purpose  referred 
to  in  the  twenty-eighth  article  of  their  instructions,  consi~ 
der  it  sufficient  that  the  engineers  should  construct  their 
maps  upon  the  magnetic  meridian,  the  north  of  the  mag* 
netic  meridian  pointing  to  the  top  of  the  map,  and  the  me- 
ridian line  being  parallel  to  the  sides  of  it. 

"  38.  The  estimates  referred  to  in  the  seventeenth  arti- 
cle of  the  Instructions,  are  to  include  all  the  expenses, 
which  in  the  judgement  of  the  engineer  will  be  necessary  to 
reduce  the  bog  to  such  a  state  that  it  shall  be  ready  to  receive 
agricultural  improvements.  These  estimates  are  however 
to  distinguish  the  expenses  of  the  different  descriptions  of 
works,  and  of  the  different  classes  of  drains  recommended* 

J  By  order  of  the  Board. 

Publin  Society  House,  B.  McCaRTHY, 

Ma7i6,  isiof  Set%y  io  the  Commissioners. 


To  Mr.  Tilloch. 

Sir, — Having  as  an  exercise,  by  direction  of  my  father, 
reduced  Mr.  Richard  Griffith's  large  section  across  the  Bog 
of  Lullymore^  so  as  to  agree  in  scale  of  length  and  in  po- 
sition nearly,  with  his  map  of  this  bog,  printed  in  the  1st 
Report  to  Parliament  on  the  Bogs  in  Ireland,  from  which 
you  gave  some  extracts  in  your  last  number,  and  distin- 
guished therein  all  the  proposed  drains,  and  shown  by  ar- 
rows whether  they  run  northward  (up)  or  southward 
(down),  I  take  the  liberty  of  sending  a  copy,  and  perhaps 
you  may  deem  the  same  worth  a  plate  in  a  future  number  of 
yourMagazine,  in  order  to  explain,  as  it  does  (see  Plate  X.), 
the  uneven  surface  and  variable  thickness  of  the  peat  in 
these  vast  bogs,  the  uncertain  thickness  and  existence  of 
the  alluvial  yellowish  blue  clay,  (No.  10.  in  your  last  num- 
ber, p.  371*)  on  which  the  peat  frequently  rests,  and  the 
very  uneven  and  undulating  form  of  the  great  bed  of  allu- 
vial clayey  limestone  gravel,  of  vast  thickness,  which  forms 
the  floor  and  borders  of  this  and  most  others  of  the  bogs  of 
this  part  of  Ireland,  except  in  a  few  places  where  strata 

appear, 


appear,  according  to  the  report  which  Mr.  Griffith,  jun. 
has  malleoli  the  subject;  wherein,  p.  15  and  iG,  the  tract 
of  land  tailed  the  Island  or'  Allen  is  thus  described  :— 

"  The  surFace  of  the  Isle  of  Allen  rises  very  quickly 
from  the  bog  on  all  sides,  particularly  to  the  north-west, 
where  it  is  composed  (at  least  to  a  considerable  depth)  of 
limestone  gravel,  forming  very  abrupt  hills.  In  ihwe  places 
where  the  face  of  the  Tiills  haa  been  opened  for  the  pur- 
pose of  raising  stone  and  gravel,  the  mass  is  composed  of 
rounded  limestone,  varying  in  size  from  two  feel  in  ilia* 
meter  to  less  than  one  inch;  the  largest  are  not  so  much 
rounded  as  the  small,  frequently  their  sharp  angles  are 
merely  rubbed  off;  they  are  usually  penetrated  hy  contem- 
poraneous veins  of  Lyman  stone,  varying  in  colour  from 
black  to  light  grey;  the.eoloiir  of  the  limestone  is  usually 
light  smoke  grey,  rarely  Wueish  black  ;  when  it  is,  the 
fracture  is  large  conchoidal ;  that  of  the  grey  is  uneven, 
approaching  to  earthy. 

"  TheLydian  stone,  when  unattached  10  the  limestone, 
has  usually  a  tendency  to  a  rhomboida)  form,  sometimes 
cubical,  the  edges  are  more  or  less  rounded,  the  longitu- 
dinal fracture  iseven,  the  cross  fracture  is  conchoidal. 

"  From  the  strong  resemblance  that  subsists  between  the 
rolled  limestone  and  its  accompanying  substances,  and  the 
upper  beds  of  the  linnet  one  strata,  which  extend  from  the 
county  of  Tipperary,  through  Kilkenny,  (where  the  lower 
beds  are  used  for  marble,)  Carlow,  Queen's  County,  King's 
County,  Kildare,  Mcath,  Westmeaih,  Dublin,  &c.  8tc. 
there  can  be  no  doubt  that  the  least  accumulation  of  lime- 
stone gravel,  which  nearly  covers  the  whole,  province, of 
Lei nster  (forming  steep  ridges  of  hills  frequently  above  300 
feet  high,  and  sometimes  approaching  the  summits  of  lofty 
primitive  mountains)  did  originally  form  the  upper  beds  of 
the  limelone  strata,  which  when  now  found  in  situ  are  sel- 
dom firm,  on  account  of  their  alternating  with  thin  beds  of 
state  clay,  usually  much  decomposed,  and  their  being  tra- 
versed by  numerous  fissures  and  veins  of  calcareous  spar  and 
Lydian  stone. 

"  It  is  much  moredifiicult  to  trace  thecourse  of  the  cur. 
rents  which  first  removed  the  limestone  from  its  native  bed, 
and  afterwards  having  rolled  the  detached  masses  backward! 
and  forwards,  deposited  them  on  the  sides  of  hills,  whose 
base  had  withstood  the  action  of  the  waters,  or  by  cross 
currents  and  eddies  formed  independent  hills  and  minor 
ridges,  the  deposition  of  which,  together  with  a  subsequent 
deposition  of  a  bed  of  clay,  varying  from  one  to  six  feet 
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in  thickness,  and  which  almost  universally  covers  the  sur- 
face of  the  gravel,  by  obstructing  the  course  of  the  waters 
in  a  country  having  naturally  but  little  fall,  may,  by  creating 
a  general  stagnation  in  them,  and  thereby  forming  extensive, 
shallow  lakes,  have  caused  the  growth  of  the  Sphagnum 
patuslre*,  and  other  aquatic  mosses  and  plants,  of  which 
the  mass  of  our  bogs  is  composed. 

"  This  island,  though  separated  from  the  southern  range 
of  hills  by  a  low  boggy  valley,  may  on  a  general  view  be 
considered  as  a  continuation  of  that  range. 

".Perhaps  a  short  geological  description  of  this  ridge, 
"which,  on  account  oi  its  height  and  steepness,  forms  the 
most  prominent  and  interesting  feature  in  the  county,) 
though  apparently  foreign  to  the  general  object  of  this  re- 
port, may  (by  preventing  ignorant  people  from  search- 
ing for  limestone  and  other  manures  where  they  do  not 
exist)  be  considered  as  an  useful  and  necessary  appendage. 

"  Near  Ballyteague  Castle,  in  the  northern  edge  of  the 
Island  of  Allen,  stratified  limestone  makes  its  appearance 
at  the  surface,  dipping  20  degrees  east  of  south,  at  an  angle 
of  5  degrees  from  the  horizon.  The  stone  is  principally 
used  for  building,  as  on  account  of  its  containing  a  large 
proportion  (according  to  my  analysis  15  per  cent.)  of  silex, 
it  requires  much  fuel  to  burn  it  into  lime. 

"  The  next  rock  visible  crops  out  about  two  miles  to  the 
southward  of  Ballyteague,  at  the  base  of  the  Hill  of  Allen 
near  the  village  called  the  Leap  of  Allen,  the  intermediate 
country  being  covered  by  hills  of  limestone  gravel ;  it  is  a 
species  of  conglomerate,  composed  of  rounded  quartz  peb- 
bles, yarying  in  size  frpm  minute  sand  to  six  inches  in  dia- 
meter, connected  together  by  a  red  iron-shot,  argillaceous 
cement ;  then  beds  of  a  deep"  brick  red  slate ;  clay  much 
interspersed  with  mica  is  found  interst ratified  with  the 
conglomerate  :  the  dip  is  30  degrees  east  of  south  at  an 
angle  of  7  degrees  from  the  horizon.  Southward  of  this 
quarry,  rises  the  Hill  of  Allen,  a  very  steep  conical  hill 
about  300  feet  high  (reckoning  from  its  base) ;  it  is  com- 
posed of  an  irregular  unstratified  mass  of  fine-grained  green- 
stone, the  crystal  of  hornblende  and  feldspar  being  very 
minute;  transparent  calcareous  spar  is  frequently  observable 
in  the  mass,  rarely  large  crystals  of  feldspar  are  found  in- 
terspersed ;  the  rock  on  approaching  the  summit  of  the  hill 
becomes  more  crystalline,  detached  masses  of  beautiful  por- 
phyretic  greenstone  thickly  studded  with  large  crystals  of 

•  BegMoi*. 

feld- 


found  lhat  his  correct 
over-rated  }  and  accord 
to  Vr  for  each  degree. 
La  Cailte  did  noi  corre 
and  80°  nt  the  Cape ;  fil 
meter  and  thcrmomete 
Wars  below  30'  of  allitut 
of  altitude,  where  the  r 
the  variation  which  bcl 
meter  only  amounts  to  3 
to  the  limits  of  the  error 
strument  of  six  feet. 

'J 'I it-  formula  given  bv 
time.  It  took  into  acco 
depending  upon  the  the 
certainly  too  complicated 
however,  lhat  ~m  very  d 
will  be  sufficiently  exact, 
degrees  of  heat,  when  tl 
horizon,  but  the  precipe  i 
to  him. 

In  this  Mate  the  refrat 
the  subject  iuto  considers 
from  his  own  obscrvati 
although  a  very  ekgam 
nor  to  present  to  the  wo: 
death  by  Dr.  Maskelyne 
in  England  up  to  the  prw 
fraction  at  45'  of  aliiiu 
tudes  it  was  equal  to  57' 
zenith  distance,  di  mill  is 
Then  nippming  Ihc  mia, 
29-6  in.  ufilie&arunielot 
itu-let,  lit  maik  ilic  [rm 
57"  x  f,(Z.D— 3r)  Kb"J 
understood  thai  Ihu  mas 
bulk  ,  I  „  lot  caili  fenr  , 
A  vatkly  i.fn,;,,,, 
limes  lo  ascertain  the  mo 
refmsenled  bv  unilv  lor  ; 
ol  the  thoni.'iniK-icT.  T 
thi.-iu'  : — 


On  Refraction.  4*7 

by  some  seconds.  Tn  his  paper  on  the  subject,  which  i* 
divided  into  four  parts,  he  proves,  first,  that  the  mean  re- 
fractions are  very  nearly  the  same  for  the  same  apparent  al- 
titudes throughout  the  whole  extent  of  the  temperate  zone ; 
since  those  which  were  observed  at  Paris  did  not  exceed 
those  observed  at  the  Cape  of  Good  Hope  but  ^yrt  most* 
In  the  second  he  determines  the  absolute  quantity  of  the 
mean  refraction  for  the  apparent  height  of  the  pole  at  Paris, 
and  gives  the  result  of  his  observations  with  regard  to  the 
latitude  of  Paris  and  of  the  Cape  of  Good  Hope.  In  the 
third  he  gives  his  table  of  mean  refraction,  and  another  of 
corrections  depending  upon  the  state  of  the  barometer  and 
thermometer;  concluding  with  some  reflections  on  its  con- 
struction and  use.  In  the  fourth  he  compares  his  new  table 
with  the  most  celebrated  of  those  that  had  before  that  time 
been  in  use  among  astronomers  ;  and  he  then  shows  how  it 
agrees  with  the  observations  of  Bradley,  Zanotti  and  Mayer. 

But  by  La  Caille's  Memoir  *  it  appears,  that  previous  to 
this  time  M.  Mayer  had  formed  and  communicated  to  him  a 
table  of  astronomic  refractions  which  he  computed  by  meant 
of  an  algebraic  formulaf,  the  coefficients  of  which  he  de- 
duced from  his  own  observations,  and  took  into  account  the 
variations  relative  to  thoseof  the  barometer  and  thermometer. 
He  found  the  alteration  of  refraction  for  a  depression  of  15 
lines  in  the  barometer,  the  same  as  for  a  rise  of  10  degrees 
in  the  thermometer,  and  the  variation  for  each  degree  of  the 
latter,  according  to  his  table,  -fa  of  the  whole  mean  refrac- 
tion, which  he  adapted  for  28  inches  of  the  barometer,  and 
0°  of  the  thermometer  J.  This  proportion  takes  place  down 
to  80°  of  zenith  distance.  Mayer  considered  also  that  the 
mean  refraction  is  the  same  for  all  parts  of  the  earth ;  and 
that  the  only  variation  which  takes  place,  depends  on  the 
thanges  of  the  §  weight  and  temperature  of  the  atmosphere. 

La  Caille,in  comparing  Mayer's  Table  with  observations, 

*  Mem.  1755,  p.  555.  +  Vid.  Mayer's  Tablet,  1770. 

\  French  measure  and  Reaumur's  therm. 

$  It  was  perceived  that  the  refraction  near  the  horizon  at  Paris  is  sensibly 
affected  by  vapours,  and  the  smoke  which  arises  from  the  city,  situated  north 
of  the  observatory.  Exhalations  and  the  moisture  of  the  atmosphere  have 
certainly  a  considerable  influence  on  it,  and  so  has  the  situation  of  the  place, 
being  more  or  less  elevated.  The  neighbourhood  of  a  city,  mountains  or 
hills,  forests,  rivers,  or  marshy  plains  likewise  affect  it  much;  and  LaCaille 
was  persuaded  chat  an  astronomer  never  had  refractions  purely  celestial  near 
the  horizon,  that  is,  of  the  nature  of  those  20°  above  it ;  local  circumstances 
producing  such  considerable  differences  in  them  that  he  did  not  choose 
to  insert  in  his  table  those  for  altitudes  below  6°.  Cassiui  de  Thury  be- 
loved that  the  refraction  and  its  inequality  were  greater  at  Paris  under  similar 
altitudes  on  the  south  tide  than  on  the  north,  and  at  4°  he  found  it  20'  more. 
EncycU  Meth. 

found 


446  On  Refraction. 

found  that  his  correction  for  the  thermometer  was  a  little 
over-rated  j  and  accordingly,  for  his  new  table,  altered  it 
to  Vt  ror  eacn  degree.  And  here  it  may  be  observed  that 
La  Caille  did  not  correct  his  altitudes  above  36°  at  Paris, 
and  30°  at  the  Cape  ;  first,  because  he  only  noted  the  baro- 
meter and  thermometer  in  the  night,  when  he  observed 
Stars  beiow  30'  of  altitude.  Secondly,  because,  that  at  36* 
of  altitude,  where  the  mean  refraction  is  about  ij-  minute, 
the  variation  which  belongs  to  10  degrees  of  the  thermo- 
meter only  amounts  to  3£  seconds  ;  a  quantity  about  equat 
lo  the  limits  of  the  errors  of  observations  made  with  an  in- 
strument of  six  feet. 

The  formula  given  by  Euler*  appeared  also  about  this 
time.  It  took  into  account  the  variation  of  the  retraction 
depending  upon  the  thermometer  and  barometer,  but  wag 
certainly  too  complicated  to  be  generally  adopted.  He  shows 
however,  that  in  very  different  hypotheses  the  refraction 
will  besufficiently  exact,  if  taken  in  the  inverse  ratio  of  the 
degrees  of  heat,  when  the  star  or  planet  is  not  too  near  the 
horizon,  but  the  precise  quantity  of  this  ratio  was  unknown 
to  him. 

In  this  state  the  refraction  stood  when  Dr.  Bradley  took 
the  subject  into  consideration,  and  began  lo  find  its  quantity 
from  his  own  observations.  The  rule  which  he  adopted, 
although  a  very  elegant  one,  he  neither  lived  to  complete 
nor  lo  present  to  the  world  ;  but  it  was  published  after  his 
death  by  Dr.  Maskelynef,  and  has  commonly  been  used 
in  England  up  to  the  present  time.  He  found  ihe  mean  re- 
fraction at  45'  of  altitude  57",  and,  that  at  all  other  alti- 
tudes it  was  equal  to  57"  multiplied  by  the  tangent  of  the 
zenith  distance,  diminished  by  three  times  the  refraction. 
Then  supposing  the  mean  state  of  the  atmosphere  to  be  at 
29-6  in.  of  the  barometer,  and  50°  of  Fahrenheit's  thermo- 
meter, he  made  the  true  or  corrected  refraction  equal  to 
47"  x  (,(Z.D.-Jr)  xb-f~  x  ^jiS-.  .here  it  i.  lo  be 
understood  that  the  mass  of  air  is  supposed  to  increase  in. 
bulk  t^j  for  each  degree  of  Fahrenheit's  scale. 

A  variety  of  experiments  have  been  made  at  various 
times  to  ascertain  the  increase  in  bulk  of  a  quantity  of  air 
represented  by  unity  for  a  certain  number  of  degrees  of  rise 
of  the  thermometer.  The  following  is  a  list  of  some  of 
them  J : — 

•  Mem.  tlel'Ac.de  Berlin,  1734,  p.  ISI, 

f  Pref".  lo  1st  vol.  of  Ol».  1165.  Phil. Train.  17C4  and  1787,  p.  157. 
Req.  Tables.  &c. 

f  Ste  La  Lande'f  Aitr.9241.  3ded.  ThomWt  Chemiitry,  vol.  i.  p.  «9- 
L* Placea Mec. Cel.  vol. iv.  p. 370.    Phil. Tram.  1  BOS,  &c. &c. 
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for  * 

M.  Bonne 1-00  25777 

Bradley 1  00  25000 

Dahon 100  20701 

De  Luc 100  20888 

Fahrenheit TOO  25777 

Gay  Lussac 1  00  20S6S 

Groombridge 1  00  21000 

Hawksbee 100  00033 

La  Caille 100  22223 

Mayer l'OO  20444 

Sbuckburg 100  22222 

Mean  of  all  except  Hawksbee's  ..100  22490 

The  refraction  deduced  from  Bradley's  very  neat  and 
simple  formula  was  in  a  few  years  adopted  by  nearly  all 
the  astronomers  of  eminence  throughout  Europe.  The  ex- 
treme facility  with  which  it  might  he  computed,  and  the 
corrections  applied,  whether  from  the  formula  itself  or  from 
tables  ready  calculated  for  that  purpose,  was  a  powerful  re- 
commendation in  its  favour ;  but  its  near  agreement  with 
observations  soon  established  it. 

In  180.%  the  very  ingenious  and  profound  M.  dc  la  Place 
in  his  MBcanique  CZleste*  favoured  the  world  with  a  chap- 
ter on  this  subject,  wherein  he  has  displayed  as  much  saga- 
cious penetration  as  deep  mathematical  learning  and  ability. 
He  begins  with  considering  the  trajectory  of  a  ray  of  light 
traversing  the  atmosphere;  and  by  supposing  all  its  layers 
spheric,  and  of  variable  density,  according  to  some  function 
of  their  height,  he  deduces  a  difTerentn!  formula  for  the 
refraction  whose  integral  he  thru  finds ;  but,  he  observes, 
this  equation  supposes  that  the  refractive  forces  of  the  layers 
of  the  atmosphere  are  directly  proportional  to  their  density, 
which  is  the  result  of  Hawksbee's  experiments.  Never- 
theless, it  is  possible  that  this  assumption  may  not  be 
strictly  correct,  and  it  uoulcl  be  useful  it  more  experiments 
were  made  on  the  subject.  He  then  finds  that  the  hypo- 
thesis of  an  uniform  temperature  is  erroneous,  as  well  as 
that  of  the  density  decreasing  in  arithmetic  progression, 
when  the  height  increases  in  a  similar  progression  ;  and  he 
says,  "  the.  constitution  of  the  atmosphcie  being  com- 
prised between  the  two  limits  of  a  density  decreasing  in 
arithmetic  progression,  and  of  one  decreasing  in  geometric 

•  Vol.  iv.  page  231. 

Vol.  36.  No.  15*.  Dec.  1810.  8  F  pr#- 
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cf  It  results  from  this  table,"  he  says,  (( that  the  effect  of 
moisture  in  the  rfir  on  the  refraction  is  very  small  ;  the  ex- 
cess of  the  refractive  power  of  the  aqueous  vapour  on  that 
of  the  air  being  compensated  in  a  great  measure  by  its  less 
density.  We  may  nevertheless  attend  to  it  by  means  of  the 
preceding  table, '  in  cases  of  extreme  humidity.  Observa- 
tions of  the  hygrometer  will  point  out  the  ratio  of  the  quan- 
tity of  vapour  spread  in  a  given  volume  of  air  to  the  quan- 
tity which  would  produce  extreme  humidity  in  this  volume. 
The  increase  of  refraction  which  corresponds  with  extreme 
humidity  must  then  be  multiplied  by  this  ratio."  He  con- 
cludes the  subject  with  the  following  remark  : 

"If  we  would  take  into  account  the  figure  of  the  earth 
in  the  theory  of  refraction,  it  is  to  be  observed  that  at  the 
point  where  the  observer  is  situated,  we  may  always  con- 
ceive an  osculatory  circle  to  the  surface  of  the  earth,  whose 
plane  passes  through  the  star:  now  the  figure  of  the  atmo- 
spheric layers  is  very  nearly  the  same  as  that  of  the  earth; 
the  circles,  concentric  to  the  circle  in  question,  are  there- 
fore oscillators  likewise  of  these  different  figures;  and  we 
may  determine  the  refraction  of  the  star  by  supposing 
the  earth  to  be  spheric,  and  of  a  radius  equal  to  this  oscilla- 
tory circle.  Thus  wee  see,  1st,  That  the  refraction  always 
takes  place  in  the  vertical  plane:  sdly,  That  it  is  not  the 
same  on  all  sides  of  the  horizon,  since  the  osculatory  cir- 
cles are  not  the  same  in  every  direction;  but  we  may  rest 
assured,  that  the  error  is  insensible,  when  the  star  is  a  little 
elevated.  At  the  horizon,  however,  differences  of  some  se- 
conds may  occur/'  Thus  terminates  one  ~of  the  most 
masterly  chapters  on  this  subject  ever  written  ;  after  which 
he  proceeds  to  treat  of  the  terrestrial  refraction. 

Upon  these  theorems*  found  by  La  Place,  reduced  to 
rather  a  more  convenient  form,  and  with  coefficients  differ- 
ing a  little  from  his,Delambre  has  computed  a  set  of  Tables 
by  means  of  which  the  refraction  may  be  found  with  great 
facility.  They  were  first  published  by  Puissant  f  in  a  work 
closely  connected  with  this  subject,  and  are  well  arranged 
for  use.  The  first  of  them  gives  the  refraction  for  every 
degree  of  apparent  zenith  distance  down  to  80°,  and  for 
every  30*  from  thefice  to  90°.  They  arc  adapted  for  0'71 
metre  of  height  of  the  barometer,  and  35°  of  the  centigrade 
thermometer  J.     Besides  the  refraction  and  its  difference  for 

,    *  Page  271,  and  page  264  of  the  Mecan.  Cel.  vol.  iv. 

f  Traite*  de  Geodesic,  at  the  ead,  4to,  1805.  \  Or,  27*953  English 

inches,  and  95°  of  Fahrenheit's  thermometer. 
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with  the  navy ;  whilst  it  is  well  known,  that  at  this  mo- 
ment a  few  of  our  best  mathematicians  are  groaning  under 
insults,  degradations,  and  injuries,  as  severe  as  they  are  un- 
provoked and  undeserved.  Had  France  the  tenth  part  of  our 
naval  power,  with  her  present  number  of  scientific  men,  the 
whole  world  must  soon  be  subjected  to  her  dominion  :  and 
where  so  much  io  at  stake,  it  behoves  us,  by  giving  all  the 
encouragement  in  our  power,  to  place  our  navy  as  much 
above  that  of  other  nations  in  scientific  knowledge,  as  it  is 
in  all  other  high  and  great  qualifications. 

The  gradual  decrease  of  the  study  of  mathematics  in  this 
country  has  already  been  publicly  noticed*;  but  its  causes, 
although  very  evident,  have  not  yet  been  mentioned.  Per- 
haps, at  s6me  future  period,  this  may  form  the  subject  of 
another  communication.  I  have  been  led  into  this  digres- 
sion by  considering  the  still  more  deplorable  state  if  possi- 
ble ot  astronomy,  which  at  this  moment  is  scarcely  culti- 
vated by  half  a  dozen  persons  throughout  the  whole  king- 
dom     But  to  return. 

It  has  been  doubted,  notwithstanding  what  is  stated  by 
La  Caille,  whether  the  mean  refraction  of  France  be  the 
same  as  that  of  England,.  What  gave  rise  to  this  was  the 
use  of  Bradley's  Table  in  the  determination  lately  made 
there  of  the  obliquity  of  the  ecliptic,  wherein  a  difference 
of  some  seconds  was  found,  between  the  result  obtained 
from  observations  made  in  the  winter  solstice,  and  that 
from  others  made  in  the  summer.  This  doubt  has  not  yet 
been  satisfactorily  removed  :  but  the  very  accurate  astrono- 
mic circles  lately  made  by  our  English  artists,  who  are  un 
doubtedly  the  best  in  the  world,  will,  it  is^presumed,  with 
good  assistance  from  theory,  not  only  soon  decide  this 
question,  but  furnish  us  with  such  observations  as  will  de- 
termine the  refraction  to  a  second,  till  we  approach  near  the 
horizon. 

A  very  material  step  has  lately  been  made  towards  this, 
by  the  publication  of  Mr.  Groombridge's  valuable  paper  on 
Refraction  f>  wherein  he  has  determined,  by  a  great  number 
of  very  accurate  observations,  both  the 'quantity  of  mean 
refraction  at  45°,  and  the  coefficients  for  correcting  it  on 
account  of  the  stale  of  the  atmospheve.  The  former  of 
these  he  makes  58"*  1 192  by  a  mean  of  a  great  number  of 
observations,  when  the  barometer  is  at  29*6  inches,  and  the 

*  Edinburgh  Review  of  JLa  Place's  Mecaniqut  Ctlcste. 
f  Philosophical  Transactions  for  1810. 
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thermometer  45°  of  Fahrenheit  without,  or  4  9°  within,  which 
he  considers  as  the  mean  slate  of  the  atmosphere*.  With 
respect  to  the  hirer,  he  finds  the  multiplier  for  all  degrees 
below  4a'  within,  to  be  -0024;  and  abuvc  I91  within, 
"0023  +:  but  for  tone  above  or  below  IS"  without,  he  finds 
it  "0021.  Instead,  however,  of  the  number  3,  which  Dr. 
Bradley  had  adopted  for  his  coefficient  of  r,  Mr.  Groom- 
bridge  finds  that  3'3625  agrees  better  with  observations  : 
consequently  his  numbers  and  coefficients  will  give  us  the 
following  four  equations. 
1st.  For  the  thermometer  within,  and  below  49",  putting 
d  =  49  —  li- 
Rcfr".  =  58"'HBSx*,(Z-3-3G25r)x~  x(l  +  -0O«4rf). 

gdly.  For  the  thermometer  wilfiin  and  above  49',  put 
d  =■  A  —  49. 

Rcfr".=58"-llQ2x*,(Z-3-362Sr)x-    g  x(l— 'OOlSd). 

3dly.  For  the  thermometer  11 ilhuut  and  below  453,  put 
d  =  45  —  ft. 

RefV".=58"-I192X/,(Z-3-36e5r)x^x(l  +  -OOSldJ, 

4thly.  For  the  thermometer  without  and  above  45',  put 
d  =  h  —  45. 

b 
Refr'.  =  5S"-lI0?x/,(Z— 3-3055r)x— ^  X  (1—  0021(f). 

Or,  in  logarithms  : 

1st.  Thermometer  within  and  below  490,  put  d  =  49=  — ft0, 
then : 

L.  tan.  (  Z  —  ~9r)  +  L.e  +  L.(10000  +  24</)  + 

<J-*9303  =  L.  Ref." 
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Sd.  Thermometer  within  and  above  49%  put  d  =  hT  —  40% 

then  : 

L.  //Z  —  — y-t  )  +  L.b  +  L.  (lOOOO  —  23</)  + 

6  29^03  =  L.  Rcf/ 
3d.  Thermometer  without  and  below  45°,  put  *f  =  45:>— A0, 

then  : 

L.  /,(Z  —        ^r)  -f  L.£  +  L.(l(KX)0  +  21e/)  + 

6-29303  =  L   Kef.'' 

4thly.    Thermometer    witlm  it    and    aiotr    45°,  put  d  s 

A°  -45°,  then  : 

Z -J  r)  +f-.4  +  L.(10000  —  2ld)  + 

6-29303  =  L.  Ref." 

But  a?  it  appears  more  simple  to  avoid  the  two  numbers 
49  and  t5;  and  icckon  the  state  of  the  thermometer  from 
zero,  we  may  reduce  the  whole  of  these  equations  to  that 
tempt  rat urcf  and  then  find  other  multipliers  tor  the  number 
of  degrees  above  that  point ;  which  is  easily  done  as  fol- 
lows :  Put  R  =  the  refraction  at  any  given  temperature; 
r  =  the  degrees  of  that  temperature,  ^  =  the  refraction  at 
zero,  tj  =  the  multiplier  tor  the  state  R,  and  v  =  that  for 
zero  :  then  we  have 

R  +  Rrn  =  R  (1  +  rn)  =  o ;  whence  R  =  —* — ;  but 

\  7         *  1  +  rn 

on  the  contrary,  p  —  f>rv  =  R  =  f  (1  —  ry);  consequently, 

c(l  —  r>)  =  —        »  fr°m  which  we  *rct  >  «      -  — :   then, 

by  substituting  Mr.  Groombridge's  multiplier*  tor  7/,  we  get 
the  new  multipliers  for  reducing  the  retraction  from  zero 
to  any  other  temperature.  By  this  we  also  obtain  the  ad- 
vantage of  having  only  three  equation*  instead  of  four: 
which,  putting  A  =  height  of  thermometer  above  zero,  will 
now  be  as  follows : 

1st.  From  zero  to  49°>  within. 

MM  19*  x  1-1176  tan.  (Z  -  ~^r)    x  -^     x 

(1 —A -002147)  =  R/ 
Sdly.  For  all  degrees  above  49  within. 

58 "M192  X  1-127  X  /,  (Z J*-r)    X  -r-*-    X 

'  V  80     /  29  0 

( 1  -  A  -002067)  =  R." 
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responding  to  it,  which  is  readily  done  at  the  same  opening 
of  the  book.  Double  this  logarithmic  cosine,  and  it  is  the 
logarithm  required  of  t  —  An*. 

But  in  a  letter  dated  17th  September  1810,  which  I 
had  the  honour  to  receive  from  Mr.  Groombridge,  he  in- 
forms me  that  he  has  calculated  on  the  data  before  men- 
tioned a  Table  of  Refraction  for  every  1(V  down  to  70°  of 
zenith  distance ;  for  every  5'  from  thence  down  to  86°; 
for  each  4'  thence  to  85°;  each  3  thence  to  89°;  and  for 
every  2'  from  thence  to  90°  IS':  together  with  an  auxiliary 
Tame  for  the  correction  depending  on  the  difference  of  the 
barometer  and  thermometer  from  the  mean  state.  He  has 
also* contrived  some  very  simple  methods  of  performing 
with  great  facility  whatever  arithmetic  operations  may  be 
requisite  in  using  them.  Every  sincere  lover  of  the  science 
will  no  doubt  join  with  me  in  requesting  that  these  tables 
and  methods  mav  form  the  subject  of  another  communica- 
tion to  the  world,  whereby  it  is  presumed  the  mode  of  find- 
ing the  refraction  will  be  made  extremely  easy,  and  an  im- 
portant service  rendered  to  astronomy. 

As  an  appendix  to  what  has  been  said  on  the  refraction, 
I  shall  take  the  liberty  of  adding  the  following  method  of 
finding  the  sun's  parallax,  which  is  rather  more  accurate 
than  as  it  is  usually  given  in  the  Tables.  Add  together  the 
logarithmic  sine  of  the  sun's  zenith  distance,  the  logarithmic 
distance  for  the  given  day  taken  from  page  iii  Nautical  Al- 
manack, and  the  constant  number  0*94151  :  their  sum,  re- 
jecting the  tens  in  the  index,  will  be  the  logarithm  of  the 
sitn's  parallax  in  seconds. 

It  must  however  be  observed,  that  I  have  taken  the  sun's 
mean  horizontal  parallax  at  8**74:  for  it  was  found f  by 
observations  made  at  the  Cape  of  Good  Hope,  as  well  as 
others  made  by  M.  Pingrd  and  Mr.  Short,  8"*8j  by  M.  du 
Sejour,  8"* 84  ;  by  M.  Lexell  and  M.  de  la  Lande,  8"-(J. 
The  mean  of  these  six  determinations  is  8"* 74,  which  is  the 
quantity  we  have  adopted  above. 

•  When  the  thermometer  it  below  zero,  this  expression  will^  of  count 
become  I  +  hn,  in  which  case  it  may,  as  above, be  compared  with  1  +  f*  **/*. 
but  instances  are  extremely  rare  where  any  necessity  fox  this  occurs  in  En- 
gland. 

f  La  Lande*s  Astronomy,  art.  1725,3d  edit* 
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ascertaining  the  density  of  tiie  strata  of  the  atmosphere, 
if  any  doubts  remained  as  to  I  he  nature  of  the  air,  the  pro- 

1>ort ions  of  its  constituent  parts,  and  the  law  which  its  di- 
atation  follows  by  the  elevation  of  temperature:  but  at 
present,  as  wc  have  precise  information  on  these  suhjecU, 
and  as  the  uncertainties  which  may  remain  on  ihc  indica- 
tions of  the  hygrometer  are  much  smaller  than  those  which 
ought  to  result  from  the  methods  mentioned ;  it  is  more 
expeditious  and  more  certain  to  adhere  to  the  barometer, 
combining  its  indication  with  that  of  the  thermometer  and 
hygrometer. 

The  case  is  not  the  same  with  the  manometer  destined 
to  determine  the  changes  which  take  place  in  the  elasticity 
of  a  quantity  of  air  contained  in  a  vase.  Saussure  directed 
towards  this  object  the  apparatus  to  which  he  gave  the 
name  of  manometer,  and  by  means  of  which  he  made  some 
most  important  observations*:  it  is  simply  a  barometer, 
the  bulb  of  which  is  contained  in  a  bell-glass  which  is  her- 
metically closed,  and  into  which  wc  may  introduce  the  sub- 
stances which  may  affect  the  elasticity  of  the  air,  by  an 
aperture  in  the  neck  of  the  bell-glass,  but  by  establishing, 
at  that  instant,  the  communication  betweeu  the  internal 
and  external  air. 

While  the  communication  with  the  external  air  is  inter- 
rupted, the  barometer  is  insensible  ,to  the  variations  of  the 
atmosphere,  and  it  undergoes  no  change  in  its  elevation  ex- 
cept by  the  increase  or  diminution  of  the  elasticity. 

This  is  the  manometer,  the  applications  of  which  I  wished 
to  extend,  and  which  I  endeavoured  to  adapt  to  the  obser- 
vation of  the  phenomena  which  take  place  during  vegeta- 
tion, and  generally  those  which  animal  and  vegetable  sub- 
stances present,  during  life  or  after  death,  relative  to  the  at- 
mosphere with  which  they  are  surrounded. 

In  the  first  place  we  perceive  that  the  barometer  which 
performs  the  functions  of  the  manometer,  indicates  the 
quantities  of  gas  which  are  disengaged  or  absorbed  in  a 
given  time ;  and  as  it  is  easy  to  ascertain  a  change  even  of 
one  thousandth  part  in  the  height  of  the  barometer,  we 
may  determine  a  change  of  one  thousandth  part  in  the 
quantity  of  the  contained  air,  by  the  absorption  or  extrica- 
tion of  a  gas. 

But  in  order  to  make  this  estimate,  there  must  be  a  ther- 
mometer suspended  internally  to  indicate  the  same  tem- 
perature with  that  of  the  first  observation :  or  if  the  tem- 

•  EuciM  tur  VHygromttric,  p.  109. 
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by  the  liquid  contained  in  the  apparatus,  may  be  determined 
by  precipitating  this  acid  by  lime  water,  or  by  water  of 
bary tes,  either  from  the  whole  or  from  a  part  of  the  liquid : 
after  that,  we  introduce  the  precipitate  into  a  flask,  adapt  the 
tube  of  a  funnel  to  it,  through  which  we  pour  a  quantity  of 
dilute  sulphuric  acid  ;  and  by  the  loss  of  weight  which  takes 
place,  we  ascertain  the  quantity  of  carbonic  acid  which  was 
dissolved  in  the  liquid,  and  which  is  disengaged  from  the 
carbonate. — We  may,  by  the  processes  which  I  have  indi- 
cated, ascertain  in  a  volume  of  air  equal  to  that  of  a  kilo- 
gramme of  water,  and  contained  in  a  manometer  which  has 
this  dimension,  the  change  which  would  be  produced  by 
the  volume  of  one  gramme  of  water ;  the  production  of  a 
quantity  of  carbonic  acid  which  does  not  exceed  a  centi- 
gramme in  weight;  and  a  variation  in  the  proportions  of  the 
oxygen  and  azote  which  does  not  exceed  a  centieme :  this 
is  a  precision  which  would  seem  to  be  sufficient  for  all  the 
determinations  which  we  would  wish  to  establish. 

We  have  besides  the  advantage  of  being  able  to  repeat 
and  compare  the  tests  at  different  times,  without  in- 
terrupting the  experiment,  and  to  vary  several  of  its  cir- 
cumstances; I  have  constructed  manometers  of  different 
dimensions,  in  order  to  apply  them  to  different  objects. 

Hitherto  I  have  made  but  a  small  number  of  observations 
with  this  instrument,  and  I  have  not  pursued  them  with 
the  care  which  they  require ;  but  my  chief  object  in  this 
publication  is  to  induce  those  to  employ  it  who  are  occupied 
with  experiments  of  this  nature,  and  who  have  more  leisure 
and  perseverance  than  I  have.  I  shall  describe  some  early 
attempts. 

M.  Theodore  de  Saussure,  to  whom  we  are  indebted  for 
some  learned  and  laborious  researches  upon  vegetation,  has 
shown, -that  in  moat  of  the  cases  where  we  suppose  that  the 
oxygen  gas  was  absorbed  by  a  vegetable  or  animal  substance, 
there  is  simply  formed  a  combination  of  the  carbon  of 
these  substances  with  the  oxygen  of  the  atmosphere;  that 
the  volume  of  the  gas  did  not  diminish,  except  on  account 
of  the  absorption  of  the  carbonic  acid  by  water ;  and  that 
at  the  same  time  water  was  produced  by  the  combination 
of  the  oxygen  and  hydrogen  which  existed  in  the  sub- 
stance; so  that,  although  the  residue  had  been  deprived  of  a 
part'of  its  carbon  by  the  action  of  the  oxyeen  gas*  it  is 
nevertheless  found  more  carbonized  afterwards,  because  it 
has  been  stripped  of  a  greater  proportion  of  hydrogen  and 
•xygen  than  of  carbon*. 

*  Rechtrches  Chimiques  $ur  la  V&jtlalivn* 
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the  diminution  of  the  pre: 

of  llicn.mnnK-.ir.  .<  lii 
rtre,iK,ii,r.ia[iiiiy«'.iit!i 
count  of  tile  inaecutAle  vi 
in  .olmion. 

cu instance  in  ihe  oh.t tea: 

the  lalt.r  ehan_'es  ii  into 
bon  to  il  :  at  the  bailie 
formic!  bv  the  intimate  mi 
tehicli  enisled  in  ilte  <ul 
more  carbonized ;  antl  it  is 
csolain  the  alterations  icli 
Then  this  .olmion  sive 
the  Bitro-umriatc  of  till,  ir 
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an  olive-coloured  precipitate  with  the  solution  of  highly 
oxidated  iron,  instead  ota  blackish  blue  precipitate:  a  fawn- 
red  precipitate  with  the  muriate  of  copper,  instead  of  a  blue 
precipitate. 

Hence  we  see  that,  in  the  application  to  the  arts,  we  may 
obtain  from  the  campeachy  a  different  colour,  according  to 
the  kind  of  vessel  in  which  we  make  the  decoction :  that 
the  action  of  the  air,  at  least  when  it  is  continued  too  long, 
chances  its  nature  and  decomposes  it :  so  that  the  decoction 
kept  by  the  name  of  campeachy  juice  may  be  spoiled,  ifwc 
allow  it  to  undergo  the  action  of  the  air  without  some  pre- 
caution. 

Results  were  obtained  different  from  the  two  foregoing, 
when  we  submitted  gall-nuts  to  the  test  of  the  mano- 
meter, with  the  view,  of  examining  what  passed  in  the  de- 
velopment of  the  gallic  acid  :  a  portion  of  the  oxygen  of 
the  air  is  transformed  into  carbonic  acid  by  means  of  the 
carbon  of  the  substance;  but  another  portion  also  is  libe- 
rated, the  two  elements  of  which  it  had  furnished ;  and 
lastly,  there  is  a  considerable  absorption  of  azote  5  a  cir- 
cumstance which  requires  ulterior  observations. 

Explanation  of  the  Plate  which  represents  the  Manometer, 

and  of  the  Method  of  using  it. 

Fig.  1  and  2.  Vertical  and  horizontal  projections  of  a 
cylindrical  manometer  formed  by  a  vessel  A  with  a  large 
aperture,  the  neck  of  which  has  a  copper  rim  B.  The  in- 
side of  this  rim  forms  a  screw  for  receiving  the  plate  of 
copper  £,  which  serves  to  close  the  manometer :  it  rests  on  a 
round  pad  of  leather  so  arranged  that  when  the  lid  is  screwed 
down  upon  it,  the  vessel  is  very  closely  shut.  G,  Glut- 
tons on  which  are  fixed  the  notches  of  the  key  represented 
flat  in  R,  and  seen  directly  in  S ;  (his  key  serves  to  keep 
the  vessel  steady,  while  wc  turn  and  fasten  the  lid  with  the 
other  key  T ;  toe  square  head  of  which  embraces  the  button 
of  the  same  form,  which  we  see  at  E  in  the  two  projections. 

a,  a,  a,  three  books  fixed  in  the  lid  from  which  we  may 
susjiend  a  thermometer,  a  hygrometer,  &c.  D,  a  socket  in 
which  we  fix  with  hard  mastic  a  barometer  with  a  syphon : 
as  it  would  be  difficult  to  give  it,  in  this  socket,  a  situation 
exactly  vertical,  and  besides,  as  the  inclination  of  the  screw 
in  the  lid  may  remove  it  from  this  position,  in  order  to  give 
more  precision  to  its  indications,  we  rest  the  manometer  on 
a  rim  of  wood,  having  three  screws  in  it  k3  *,  it,  which  we 
move  until  the  tube  ot  the  barometer  be  very  vertical ;  which 
we  may  easily  judge  by  means  of  the  plummet  IF,  which 
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is  to  be  adjusted  successively  in  two  positions  which  form  a 
right  angle  with  each  other.  This  plummet  if  attached  to 
a  muveable  brass  scale  M,  lo  which  we  give  only  Om.OA  to 
0"'.05  ot"  exient.  This  scale  embraces,  by  means  of  two 
rings  1 1,  not  shut,  the  barometrical  lube:  it  may  thus  be 
placed  at  any  height  on  the  barometer,  and  preserve  the 
position  which  is  given  to  it.  [t  is  used  to  determine  the 
quantity  which  the  height  of  the  column  of  mercury  has 
varied  in  the  course  uf  an  experiment:  if  this  quantity 
exceeds  the  limits  of  this  scale,  which  is  not  very  probable, 
it  may  be  shifted  so  as  to  measure  at  several  times  the  whole 
variation  observed.  The  absolute  height  of  the  mercury  in 
taken  at  the  commencement  of  the  experiment  on  a  barometer, 
and  we  fix  ooe  of  the  extremities  of  the  scale  H  at  the  sum- 
mit of  the  mercury  at  this  moment.  The  small  branch  of 
the  syphon  is  furnished  with  a  scale,  in  order  also  to  ob- 
serve the  difference  of  the  height  of  the  mercury  from  the 
commencement  to  the  end  of  the  experiment.  When  the 
experiments  require  it,  we  give  to  the  tube  a  leneth  which 
exceeds  much  that  of  the  common  barometers,  and  it  mav 
he  augmented  sufficiently  to  indicate  a  pressure  double  lhat 
of  the  atmosphere. 

The  plate  E  has  at  C  a  slop-cock  intended  to  give  issue 
|o  the  air  of  the  apparatus  when  we  wish  to  examine  it ; 
.  and  this  slop-cock  is  adjusted  in  such  a  manner  lhat  we 
may  repeal  these  experiments  as  often  as  we  Judge  it  neces- 
sary in  the  course  of  an  experiment,  without  fearing  to 
change  the  nature,  or  even  the  state  of  compression ,  ofihc 
air  of  the  manometer.  For  thn  effect,  the  stop-cock  has 
above  it*  collet  at  L  (figures  J,  3,4, and  5)  two  nut-screws 
one  internal  and  one  external.  On  the  latter  is  mounted  a 
copper  salver  M,  which  we  fill  with  distilled  water  :  the 
glass  lube  N,  graduated  and  furnished  with  a  copper  socket 
at  O,  is  adjusted  upon  the  internal  screw,  after  having  been 
also  filled  with  distilled  water  :   the  extremity  of  its    screw 


is  furnished  with  a  round  of  leather 


*Lch 


we  compress. 


On  opening  the  stopcock  the  water  of  the  tube  is  dis- 
placed by  the  air,  which  escapes  from  the  manometer,  and 
when  we  perceive  that  a  sufficient  quantity  has  entered  into 
the  tube,  we  shut  the  stop-cock.  Upon  unscrewing  the 
lube,  the  volume  of  ihe  air  which  has  entered  generally 
changes,  and  occupies  a  smaller  or  larger  space,  in  proportion 
as  it  underwent  in  the  manometer  a  pressure  weaker  or 
stronger  than  lhat  of  ihe  atmosphere.  But  we  remove  the 
tube  by  plunging  ihe  finger  into  ihe  water  of  the  bason,  and 
closing  with  its  extremity  the  orifice  of  the  tube,   and   w« 


On  the  Barometer.  467 

«6  not  measure  the  air  until  after  we  have  determined  with 
the  usual  precautions  the  temperature  and  pressure  to 
which  it  is  exposed. 

We  must  only  introduce  in  this  manner  into  the  mano- 
meter! a  liquid,  which  most  commonly  does  not  disturb  the 
results,  and  the  influence  of  which  we  can  always  ascertain  : 
if  we  were  afraid,  however,  that  it  would  interrupt  the  ex- 
periment, we  might  receive  it  into  a  vessel  disposed  for  this 
purpose  in  the  inside  of  the  manometer. 

Fig.  3  shows  the  various  pieces  just  described,  ready  to 
be  adjusted :  fig.  5  is  a  section  or  these  same  pieces  all 
adjusted. 

We  ought  to  take  care,  in  the  construction  of  this  appa- 
ratus, to  give  the  hole  of  the  key  of  the  stop-cock  a  dia- 
meter sufficiently  large  to  admit  of  the  easy  flowing  of  the 
water  of  the  tube,  and  it  ought  not  to  be  less  than  twelve 
millimetres.  In  order  that  the  air  contained  in  this  hole 
may  be  in  the  same  circumstances  with  that  which  occupies 
the  whole  capacity  of  the  manometer,  we  leave  the  stop- 
cock open  during  the  experiments,  as  seen  in  fig.  1  and  2  ; 
we  intercept  the  communication  with  the  external  air  by 
means  of  a  copper  stopper  Q  (fig.  1  and  4)  which  has  4he 
same  screw  with  the  mounting  of  the  divided  tube,  and 
which  is  also  furnished  with  a  rim  of  leather.  In  order  to 
close  it  properly,  it  has  at  its  surface  a  square  cavity  which 
is  seen  at  p,  into  which  we  insert  the  stalk  r  of  the  same 
form  which  is  at  the  extremity  of  the  handle  of  the  key  T. 
We  then  only  close  the  stop-cock  at  the  moment  when  we 
wish  to  extract  the  air  from  the  manometer. 


LXXXII.  On  Ike  Barometer.  By  Richard  Walker,  Esq. 

To  Mr.  Tilloch. 

Sir?  Considering  that  I  may  not  have  been  sufficiently 
explicit  in  my  last  paper,  respecting  the  effects  of  the 
difference  of  temperature  on  the  weather,  I  have  been  in- 
duced to  offer  the  following  remarks  on  that  part  of  the 
subject. 

A  warm  temperature  of  the  air,  at  any  degree  of  density 
of  the  atmosphere,  will  retain  a  greater  portion  of  water  in 
t  state  of  cliemical  combination,  than  a  cold  temperature  of 
the  air  at  a  similar  degree  of  density  of  the  atmosphere. 
Hence  we  may  account  for  the  almost  constant  dry  state 
of  the  lower  stratum  of  the  atmosphere  during  the  sum- 
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mer  season,  and  the  almost  constant  moist  state  of  the 
lower  stratum  of  the  atmosphere  during  the  winter  sea- 
son ;  the  air,  however,  being  sometimes  sufficiently  dense, 
as  in  the  clear  weather  which  accompanies  a  freezing  atmo- 
sphere, to  retain  the  water  in  a  slate  of  chemical  combina- 
tion, notwithstanding  thediminution  of  temperature. 

The  same  circumstance  accounts  likewise  for  the  dif- 
ferent states,  with  respect  to  moisture  and  dryness,  of  the 
middle  seasons,  viz.  spking  and  autumn,  accordingly 
as  these  participate  in  their  nature  more  or  less  of  either  of 
the  former  seasons ;  observing  (hat,  ccelerh  paribus,  there  is 
more  rain  and  misty  wealher  during  autumn  thau  spring, 
in  consequence  of  the  greater  quantity  of  water  which  has 
been  raised  into   (he  atmosphere  during  the  summer  than 

the  WINTER  SEASON. 

All  the  circumstances  I  have  had  occasion  to  mention, 
depending  upon  the  greater  or  less  density,  and  the  higher 
arid  lower  degrees  of  temperature  of  the  atmosphere,  arc 
exemplified  by  ihe  iwn  following  familiar  experiments: 

In  the  first  instance,  In  means  of  pumping  out  of  a  glass 
receiver  (containing  air  apparently  dry  and  perfectly  trans- 
parent) a  certain  portion  of  the  air  it  contains,  when  the 
air  being  rarefied  deposits  a  certain  portion  of  the  water  it 
originally  contained  in  chemical  combination  in  a  cloudy 
vapour,  which,  upon  re-admission  of  the  air,  is  re-absorbed; 
and  in  the  second  instance,  by  abstracting  heat  from  a  glass 
vessel  containing  atmospherical  air,  and  again  restoring  the 
heat.  The  latter  circumstance  is  likewise  instanced,  natu- 
rally, bv  what  commonly  happens  in  the  course  of  a  hot 
summer's  day,  particularly  when  the  ground  has  become 
very  moist  by  previous  rain  ;  the  vapour  ascending  visibly  in 
the  morning,  disappearing  during  the  middle  ot  Ihe  day, 
and  descending  visibly  again  in  the  evening*.    , 

The  variations  of  temperature  in  the  atmosphere  inde- 
pendent of  those  which  proceed  from  the  direct  influence  of 
the  sun,  arise  from  the  conversion  of  water  into  vapour, 
which  produces  cold;  and  the  condensation  of  vapour  into 
water,  which  produces  heal.  Hence  it  commonly  follows, 
that  in  proportion  as  the  barometer  rises,  the  thermometer 
sinks,  and  vice  versa,  throughout  the  year ;  the  direct  influ- 
ence of  the  sun  in  clear  weather  being  abstractedf. 

*  A;  Lima,  in  Peru,  it  never  rains;  (he  moisture  raised  in  the  day  time 
beinjr  reilored  again  at  night  in  the  Mate  of  miit. 

,  f  In  .irnimer,  during  fair  weather,  the  nighti,  or  rather  the  momiagi  be- 
fore sunrise,  are  cold,  approaching  even  to  iro.t. 

Thunder 
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Thunder  frequently  follows  a  considerable  duration  of 
dry  hot  weather,  both  these  circumstances  being  favour- 
able to  the  collection  and  insulation  of  electric  matter. 

The  extraordinary  elevation  of  the  barometer  which 
sometimes  happens,  is  said  to  arise  from  two  currents  of 
air,  from  opposite  directions,  meeting  and  accumulating 
over  a  particular  spot ;  and  the  extraordinary  depression  of 
the  barometer,  from  the  circumstance  of  two  currents  of 
air  setting  out  from  any  particular  spot :  in  either  case  a 
commotion  of  the  air  is  necessarily  produced,  whilst  the 
equilibrium  is  restoring. 

That  the  atmosphere,  as  well  as  the  sea,  is  affected  pe- 
riodically in  a  small  degree  by  the  attraction  of  the  moon, 
is  well  ascertained ;  but  it  does  not  appear  that  the  wea- 
ther is  in  the  least  influenced  by  any  mechanical  effect  of 
the  moon, 

I  was  first  led  to  the  remark  noticed  in  a  former  paper, 
respecting  the  difference  of  the  weather  during  the  increase 
ana  during  the  waneoi  the  moan,  by  observing  that  eclipses 
of  the  moon  were  much  seldomer  obscured  by  a  clouded 
atmosphere  than  eclipses  of  the  sun  ;  and  subsequent  ob- 
servations of  a  general  nature  have  somewhat  confirmed 
me  in  the  same  opinion. 

P.  S.  I  omitted  to  mention,  in  my  paper  on  the  measure- 
ments of  heights  by  the  barometer,  (Phil.  Mag.  for  Oct* 
1810,  p.  278)  that  when  the  lower  station  in  the  barometer 
is  below  what  is  provided  for  in  Table  2,  p.  279,  as  is  some- 
times the  case  in  different  gradations  of  heights,  the  most 
accurate  method  will  be,  first  to  calculate  the  whole  height, 
assuming  30  inches  of  the  barometer  for  the  lower  station  ; 
and  in  like  manner  calculate  the  lower  portion  only,  and 
then  subtract  the  latter  product  from  the  former. 

Oxford,  Dec.  15,  1810.  RD.  WALKEH. 


LXXXIII.   Proceedings  of  Learned  Societies. 

JIOYAL    SOCIETY. 

vJ«  Dec.  6th,  the  reading  of  Mr.  Davy's  Bakerian  Lecture 
was  continued,  and  on  the  13th  concluded.  In  this  part 
of  the  lecture  Mr.  Davy  detailed  a  number  of  experiments, 
which  he  regarded  as  showing  that  when  any  metallic 
oxide  is  converted  into  the  substance  improperly  called  a 
muriate,  byt  which  is  a  binary  combination  of  oxymuriatic 
gas  and  a  metal,  the  oxygen  produced  is  exactly  that  which 
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fered  to  die.  Professor  Davy  suggested  to  the  author,  that 
the  cold  air  thrown  into  the  lungs  (which  produced  the 
usual  change  in  the  colour  of  the  blood)  might  contribute 
to  this  effect ;  and  accordingly  an  experiment  wan  made  to 
obviate  such  consequence  by  means  of  a  ligature  :  when  it 
appeared,  that  in  an  hour  and  forty  minutes  the  body  in 
which  the  circulation  was  artificially  continued  after  di- 
viding the  spinal  marrow,  was  only  one  degree  colder  than 
that  which  died  immediately.  Mr.  B.'s  experiments  seem  to 
militate  against  the  doctrine  of  the  vitality  of  the  blood ; 
but  they  do  little  towards  illustrating  the  fact,  that  tortoises 
can  live  and  walk  about  long  after  having  been  deprived 
entirely  of  the  brain,  and  even  part  of  the  spinal  marrow. 
On  the  evening  of  the  201  b,  part  of  a  letter  from  Dr. 
Parry,  of  Bath,  was  read,  on  certain  nervous  affections ;  as 
couyulsions,  tremulous  motions,  and  sudden  starting*  or 
pulsations  of  what  is  vulgarly  called  the  life  blood  ;  after 
which  the  society  adjourned  till  January  10. 

ROYAL   SOCIETY   OP    EpiNBDROH. 

On  Monday  the  5th  of  November,  the  Royal  Society  of 
Edinburgh  met  for  the  first  time  in  their  new  apartments 
in  George- street,  when  Dr.  Thomas  Thomson  read  two 
papers,  giving  the  account  of  the  analyses  of  two  new  mi- 
nerals from  Greenland.  To  one  of  them  he  has  given  the 
name  of  allanite,  and  In  the  other  sodalite.  In  the  first 
be  discovered  a  considerable  portion  of  cerium,  and  in  one 
analysis  he  detected  a  quantity  of  a  metallic  oxide  per- 
fectly new  in  its  properties,  for  which  be  proposed  the 
name  of  junonium.  The  other  mineral,  according  to  his 
investigation,  affords  93  per  cent,  of  soda  and  three  of  mu- 
riatic acid.  By  an  analysis  of  Mr.  Ekcbcrg,  the  same  con- 
stituents were  yielded  in  the  proportions  of  25  per  cent,  and 
six  percent. 

At  the  next  meeting  on  the  19th,  a  short  communica- 
tion was  read,  respecting  a  singular  waicr-spout  observed 
at  Ramsgate, 

On  the  3d  inst.  a  paper  by  Dr.  Brewster  was  read,  being 
a  new  demonstration  of  the  fundamental  properties  of  the 
lever. — Also  a  communication  by  Sir  George  Mackenzie, 
Bart,  relative  to  the  hot  springs  of  Iceland ;  when  Sir  George 
exhibited  some  beautiful  drawings  and  part  of  a  series  of 
magnificent  specimens  from  that  country,  which  he  pro- 

Eses  to  deposit  in  the  cabinet  of  the  Society :  and  at  the 
t  meeting,  on  the  1 7th,  Sir  George  began  a  description 
of  the  minerals  of  Iceland,  when  he  exhibited  specimens 
from  the  district  called  the  Guldbringe  Syssel. 
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METEOROLOGICAL  TAB  LB, 

Br  Ms.  Cabby,  op  the  Stbakd, 

For  December  1810. 


-  Thermometer. 

Davi  of 

Month. 

8  o'Ctock, 
Morning. 

i 

4fr 

°55 

Heieht  of 

the  Baron*. 

Inches. 

2  cX 

WestWb 

1 

Nov.  97 

41 

47* 

49° 

99*90 

19 

Fair 

98 

40 

40 

39 

•Ol 

91 

Fair 

89 

96 

43 

37 

98*98 

0 

Rain 

30 

95 

49 

34 

99*95 

17 

Fair 

Dec.  l 

34 

38 

36 

•50 

19 

Fair 

9 

39 

36 

31 

•90 

10 

Fair 

3 

30 

37 

40 

'85 

0 

Ram 

4 

48 

44 

44 

'90 

6 

Fair 

5 

45 

49 

47 

'89 

10 

Fair 

6 

47 

50 

44 

'46 

0 

Bain 

7 

44 

47 

36 

•30 

6 

Fair 

8 

37 

49 

30 

*6l 

0 

Rata 

9 

99 

33 

31 

•87 

10 

Fair 

10 

35 

40 

36 

•93 

0 

Rain 

11 

36 

86 

30 

•80 

5 

Fair 

IS 

35 

46 

49 

•30 

0 

Rain 

13 

46 

39  • 

47 

•85 

10 

Fair 

14 

48 

48 

43 

•50 

5 

Stormy 

15 

40 

46 

36 

•86 

15 

Fair 

16 

37 

43 

35 

30*30 

10 

Cloudy 

17 

41 

40 

47 

•08 

7 

Cloudy 

18 

48 

46 

45 

99*40 

0 

Rain 

19 

41 

40 

36 

«•  #51 

9 

Fair 

90 

37 

44 

43 

•69 

0 

Rain 

91 

43 

46 

49 

•38 

10 

Fair 

99 

41 

46 

59 

•60 

9 

Clo.uly 

93 

59 

47 

43 

-49 

8 

Fair 

94 

49 

43 

41 

•45 

4 
1 

Rain 

Stormy,  and  in  At 

95 

49 

49 

46 

•05 

'} 

evening     many 
vivid  Oaibe*  of 
lightning. 

9fi 

«* 

47 

95 

Fair 

M.  B.  The  BtJtwneur't  height  U  taken  at  one  o'dtck. 
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